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| Y present a standard 
| I balanced arrangement 
on a large one-level spring seat. Because of their ac- 
cessibility, changing the springs is easy and simple. 
Accessibility applies to shimming, too...a sim- 
ple rectangular shim can be slipped in above each 
top spring plate when necessary. 


Quick inspection is another advantage that arises 


from the standard spring and bolster arrangement 
of the Self-Aligning Truck. 





OVER 65,000 CAR 
SETS OF SELF- 
ALIGNING TRUCKS 
HAVE BEEN 
ORDERED 
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Experience with Diesel-Electric Locomotives in 


Seaboard Florida Service’ 


Tue Seaboard Air Line recently placed nine 2,000 hp. 
Diesel-electric locomotive units in service on the “Orange 
Blossom Special” between Washington, D. C., and 
Miami, Fla. This service, in conjunction with that of 
the Pennsylvania Railroad, provides continuous electric 
operation for the entire distance New York to Miami. 

The mileage between Washington and Miami is 1,145 
making a round trip of 2,290 miles. The schedule was 
such that the Orange Blossom Special left Washington 
at 6:10 p. m. and arrived at Miami at 3:40 p. m. the 
following day. This gave a layover at Washington of 
approximately seven hours and a layover at Miami of 
approximately 20% hours. It was, therefore, decided 
that the main maintenance point should be at the 
southern end of the run; the Seaboard’s maintenance 
point being at Hialeah, 3.6 miles from Miami station. 

With this schedule it was anticipated that sufficient 
time would be available at Miami for the necessary 
maintenance to enable us to obtain 100 per cent avail- 
ability on the locomotives. From the engineering data, 
it was decided to increase the Orange Blossom Special 
to 15 cars. Previously this was a 12-car steam train 
out of Washington. 


A Typical Run. 


| should like to outline a trip from Washingfon to 
Miami and return, pointing out en route the various 
lacilities set up for maintaining the service. We leave 
Washington at 6:10 p. m. (say Monday) traveling over 


* Abstract of a paper presented before the New England Railroad Club 
at Boston, Mass., November 14, 1939. 


t General Superintendent of Motive Power, Seaboard Air Line. 
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the R., F. & P. tracks to Richmond, Va. This is a 
distance of 116 miles. At Richmond we change crews 
and pass onto the main line of the Seaboard. 

Shortly after midnight we reach Hamlet, N. C., our 
first service stop, a distance of 370 miles from Wash- 
ington. At this point we take aboard fuel oil and water 
from overhead tanks and ice and water the train, the 
layover being 10 minutes. The water we take aboard 
the Diesel locomotives is for the steam generators which 
maintain steam pressure for heating the train. 

We reach our next service stop, Wildwood, Fla. (a 
distance of 496 miles from Hamlet) shortly before noon, 
Tuesday, where we again take fuel oil and water from 
overhead tanks and ice and water the train. We arrive 
in Miami at 3:40 p. m. 

The train is immediately taken to our shop at Hialeah 
for inspection and regular routine maintenance. The 
equipment is first placed on the coach cleaning tracks 
and the Diesel locomotives are then moved over an elec- 
tric lighted inspection pit of sufficient length to accom- 
modate three locomotive units. 

Our schedule of inspection and maintenance has been 
organized as a result of experience since these locomo- 
tives were introduced on the railroad and, of course, 
may have to be altered as conditions justify. The pres- 
ent procedure is as follows: 

When the locomotives reach the inspection pit, the 
first operation is to vacuum clean the interior, especially 
around the engines. By this, I mean that all crevices 
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and cracks where dust or dirt might collect are given 
thorough attention. We have found by experience that 
cleanliness of the interior of the locomotive is a most 
important factor in satisfactory operation. 

While the interior cleaning is being done, exterior 
and underneath inspection is given, at which time trac- 
tion motor brushes and commutators are examined for 
wear and all other underneath parts are carefully checked 
and lubricated with clean grease or oil. The draft gear 
is also inspected ; the air brake piston travel adjusted as 
needed, and the train control and air brake equipment are 
tested. 

After the engine room has been thoroughly cleaned, 
mechanics check the condition of generator brushes and 
commutators, relays, contactors, fans and fan belts and 
renew, clean and lubricate such parts as require it. The 
engine air box cover plates are removed to enable an 
inspection of pistons and piston rings, connecting rods, 
and connecting rod bearings. Samples of oil from the 
engine are taken and checked both for cleanliness and 
quality of the lubricant. Air filters, lubricating oil, and 
fuel oil filters are removed, cleaned and replaced. 

The steam generators (used for train heating) are 
also inspected and tested at this time and cleaned, if 
mecessary. 


Maintenance Shop Facilities 


To facilitate wheel and traction motor changes, we 
have installed at one end of the inspection pit a horse- 
shoe-type drop table, enabling the dropping of one pair 
of wheels or the entire 6-wheel truck. This facility is 
unique in that no jacks are needed to raise or support. 
the locomotive while a wheel change is being made. 

The Diesel locomotive repair shop, storeroom and oil- 
room are located in one building, 20 feet by 150 feet, 
close to and parallel with the inspection pit, and parti- 
tioned to separate the departments. The repair shop 
contains 1,700 sq. ft. of floor space and is equipped with 
a small drill press, valve grinder and combination emery 
and buffer wheel stand (all electrically driven), also a 
40-ton arbor press (hand operated), and suitable assort- 
ment of small tools peculiar to this work. 

The oilroom contains 480 sq. ft. of floor space and 
here are installed small rotary pumps for handling clean 
lubricating oil from the storage tank (located outside the 
building) direct to the oil tanks aboard the locomotives. 
or for emptying the dirty oil tank (which is located 
underground) and into which all dirty crank case oil is 
drained direct from the Diesel engines when oil changes 
are made. This room also contains an oil purifier (ca- 
pacity 75 gallons per 75 minutes) which was recently 
installed, and from which we hope to obtain substantial 
savings in the cost of lubricating oil. 

The remaining 820 sq. ft. of floor space in this build- 
ing is set aside for the storage of various small repair 
parts for Diesel locomotives. 


The Return Trip 


The following day the Orange Blossom Special de- 
parts from Miami at 1:20 p. m. for New York. The 
first service stop out of Miami is Wildwood, Fla., where 
we take on fuel oil and water. Wildwood is 279 miles 
from Miami; making 558 miles since the last refueling. 
The next service stop is at Hamlet, N. C., where fuel 
and water are taken on again while the train is being 
iced and watered. 

Arriving at Washington, D. C., the following morning 
at 11:00 o’clock, the Diesel locomotive is cut off and 
taken to the enginehouse of the Washington Terminal 
Company for inspection; no routine maintenance is done 
at this point. 
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During last winter, on this schedule, these locomotives 
gave an availability of 100 per cent for the service to 
which they were assigned. 

Engine crews were changed at Richmond, Va., John- 
son Street (Raleigh, N. C.), Columbia, S. C., West 
Savannah (Savannah, Ga.) and Baldwin, Fla., in both 
directions, and at those points, we have emergency water 
stations at which water can be taken, if necessary, in 
extremely cold weather. 

A Diesel locomotive attendant, selected from the ranks 
of the shopmen, who has been given special training 
was constantly on duty in the engine room and was able 
quickly to detect and to correct unusual conditions which, 
if allowed to continue, might eventually result in serious 
trouble and delay. 

A small assortment of repair parts is carried aboard 
each set of units. Pistons and liners can be renewed and 
other repairs made en route, greatly contributing to the 
satisfactory performance of these locomotives. 


Other Train Service 


At the close of the wiriter season, April 16, the Diesel 
locomotives immediately were transferred to the: South- 
ern States Special, and portions of the runs of the Cot- 
ton State§ Special and The Robert E. Lee trains; re- 
placing steam power. Their northern layover was 
changed from Washington, D. C. to Richmond, Va., 
which arrangement will remain in effect until December 
15, when the Orange Blossom Special will be restored 
and the Diesels returned. to this train for the winter 
months. 

The Southern States Special, insofar as the locomo- 
tives are concerned, originates at Miami. Two Diesel 
units are used as a locomotive for this train on the run 
to Richmond. A layover of 9% hours is available at 
Richmond for any servicing which might be required. 
The locomotive is then dispatched on the Southern States 
Special as far as Hamlet, N. C., where it is detached 
and placed on the Cotton States Special for Atlanta, Ga. 
The layover at Atlanta is 6 hours 50 minutes, after which 
time it is used on The Robert E. Lee back to Hamlet and 
there placed on the Southern States Special for Miami. 

By this arrangement, we are able to return each loco- 
motive every fourth day to the Diesel shop at Hieleah 
for routine inspection and maintenance as previously out- 
lined. 

Crew change, fueling and watering points are the 
same as was in effect during the winter season. 

Prior to running the Diesels out of Richmond we had 
no facilities at that point except those which were being 
used for steam power. It has been our policy to divorce 
the operation of Diesel locomotives from that of steam 
for many reasons; therefore, with this purpose in view, 
new Diesel facilities were provided. The consist of these 
shop facilities was given earlier in this paper. 


Why the Seaboard Uses Diesels 


Perhaps many of you wonder why the Seaboard de- 
cided to make use of this class of equipment. I believe 
you will agree the primary consideration of all railroads 
today is to increase business. An increase in business 
means an increase in revenue. In this particular case, 
we are talking of passenger equipment, therefore the 
primary consideration becomes that of increasing the 
number of passengers using our facilities. In the study 
of other railroads using Diesel equipment, we found that, 
even when schedule times were not reduced, traffic in- 
creased when Diesel locomotives were used. In our 
particular case, engineering data assured us we could 
reduce our running time between Richmond and Miami 
approximately three hours and between Miami and Rich- 
mond approximately four hours. With this new schedule 
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and Diesel equipment, and an incréase of two cars per 
train, we naturally anticipated some increase in business. 

Our engineering studies also indicated that our operat- 
ing costs on this new reduced-time schedule should not 
increase ; on the contrary all indications were that these 
costs should be reduced. Engineering data we can rea- 
sonably rely upon, but increase in passengers and rev- 
enue is, naturally, problematical. 

The analysis of the 1938-39 season, as compared with 
1937-38 shows an increase in passengers of 64.2 per cent. 
The operating costs to the railway were substantially 
redtced. 

The popularity of Diesel locomotives in passenger train 
service throughout the territory served by the Seaboard 
is unquestioned and even though they have now been in 
service slightly over one year, the interest of the travel- 
ing public and employees alike shows no sign of abat- 
ing. This, in my opinion, is due to several reasons, 
some of which I shall mention briefly as follows: 

(1) Safer operation, due to perfect visibility from the 
engineer's comfortable station at the extreme front of the 
locomotive and to his easy access to all vital operating 
devices—such as throttle, air brake, whistle, bell, etc. 

(2) Smoother handling. Because of the electric trans- 
mission on these locomotives, the full horsepower is avail- 
able for starting and at the lower speeds, which means 
that they are much better able to start heavy trains 
smoothly and rapidly. This advantage of the Diesel 
locomotive also enables it to ascend grades more rapidly 
and makes it unnecessary to run at excessive speeds on 
descending grades; all of which tends to make for higher 
sustained speed, resulting in more satisfactory train 
handling. 

(3) Cleanliness. Elimination of smoke, soot and cin- 
ders common to steam power. 

There are some other interesting facts concerning the 
operation of this equipment which I would like to in- 
clude. Our decision to purchase Diesel equipment was 


- made at the time the builder (Electro-Motive Corpora- 


tion, La Grange, Ill.) was changing models. New en- 
gines were available and also new electrical transmission 
equipment. This equipment had not been placed in 
service when our order was entered, therefore, when our 
nine 2,000 hp. units were delivered, they were the first 
of their model, and the builder naturally anticipated some 
minor troubles. Our railway, therefore, became more 
or less an actual laboratory for the proving of this equip- 
ment. The builder sent several men to stay and correct 
any defects that might have crept into the equipment dur- 
ing design and manufacture, which only actual use in 
service would bring to light. As anticipated, certain 
minor corrections were made, the expense being assumed 
by the builder. Their service men remained with us for 
several months. 

Prior to the delivery of the equipment, we sent eight 
of our shopmen to the builder’s training school. These 
men received fundamental training but naturally they 
were not sufficiently qualified to cope with all problems 
of actual service. Having worked with the builder’s 
service men, our men are now better qualified to cope 
with any operating problems. As a result, we believe 
future maintenance should be reduced. : 

Our experience with Diesel equipment has been such 
that we have entered an order for nine additional 2,000 
hp. units, which will permit us to extend the use of 
Diesels to the West Coast Orange Blossom Special be- 
tween Washington, D. C. and St. Petersburg, Fla., the 
coming winter season. This will be a 12-car train, 
operated with 2 units, replacing steam power. With this 
hew equipment, we are reducing the schedule 114 hours 
as compared with last season. 
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Plans for the operation of the East Coast Oraftige 
Blossom Special provide for the use of three units per 
locomotive (6,000 hp.), the same as last winter, but 
for an increase from 15 cars to 16. The weight of this 
train will be 647 lb. per hp. Fuel consumption will be 
approximately 4 gallons per train-mile; according to our 
present performance, 17.6 miles per gallon of lubricating 
oil will be obtained. 


Conclusion 


Up to this point I have been referring to conventional 
Pullman car trains which are, or will be, handled by 
Diesel locomotives. I should now like to say a few words 
about our Silver Meteor which, since last February, has 
been running every third day from New York. to Miami 
and St. Petersburg, Fla. The Silver Meteor is a seven- 
car, stainless steel, de luxe coach train, weighing 528 Ib. 
per hp. This train splits at Wildwood, Fla., a portion 
going to Miami, the remainder to St. Petersburg. North- 
bound, the train is again consolidated at Wildwood and 
continues to New York. The motive power used between 
Washington and Miami is only one 2,000 hp. Diesel unit, 
acquired last February for this train. Figures for the 
first seven months show an average fuel consumption of 
1.3 gallons per train-mile while 54.7 miles were obtained 
per gallon of lubricating oil. The run between Wildwood 
and St. Petersburg is protected with one 600 hp. unit. 

With the purchase this Fall of more Diesels and two 
additional stainless steel, de luxe coach trains, we shall 
have daily service (beginning about December 1) with 
the Silver Meteor between New York and Miami and 
service every third day between New York and St. 
Petersburg, Fla. The schedule will be 25 hours or less 
between New York and Miami and 24 hours or less be- 
tween New York and St. Petersburg. 

Our experience with Diesel locomotives has proved 
satisfactory. We would not have increased our Diesel 
fleet had we harbored doubt that economy and efficiency 
would be obtained. Perhaps our confidence in the de- 
pendability of this equipment will be impressive when 
I explain that not a Diesel unit now owned or on order 
is for stand-by protection. We have a regular and defi- 
nite assignment in view for every unit. 


Discussion 


W. G. Knight (Bangor & Aroostook) : While we have 
no Diesels we have followed the improvements of the 
Diesel. However, we have a problem that is peculiar to 
our line. We use the most powerful switching locomo- 
tives in New. England, except such Mallet types as are 
used in hump service. These locomotives not only do 
heavy switching but are used as pushers about one-fourth 
of the time. The grades over which these locomotives 
operate are semi-momentum, that is, a fairly high speed 
must be obtained at the foot of the grade. 

In acquiring these speeds the principal engine with a 
fairly large wheel develops a high horsepower while the 
steam switching engine with smaller wheels increases its 
developed horsepower up until it reaches a piston speed 
of 1,000 feet per minute. This is never attained, how- 
ever, in our service. 

If we were to use a Diesel to perform this service, a 
study of the horsepower curves would show a decided 
reduction of available horsepower within the operating 
ranges and, of course, a higher demand on the leading 
engine, which could not move the train load over the 
grade because of the lower horsepower output of the 
Diesel in the higher ranges of speed. 

For all switching speeds up to 6 m.p.h. a 1,200-hp. 
Diesel electric locomotive delivers higher torque and can 
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accelerate maximum tonnage more rapidly than can a 
steam locomotive of 2,100 hp. Its superiority over a 
steam locomotive of 1,500-hp. extends to a speed of 7 
m.p.h. and over a 1,300-hp. steam locomotive to 11 m.p.h. 
The corresponding Diesel advantages at low speeds over 
steam characteristics in much larger locomotives are ap- 
parent both in 900-hp. and 600-hp. Diesels. 

The real reason for the use of Diesel locomotives is 
that of their cost of operation. Such locomotives may 
have a better appearance, may be cleaner, and their char- 
acteristics may be an improvement over those of steam 
motive power, but, unless they save money, they will 
not be used. Fortunately, operating statistics are now 
available which bear out the predictions of the designers 
that their operation is more economical than that of 
steam, and especially is this true of switching locomotives 
when used for switching service only. 

E. G. Ringberg (B. & M.): The Diesel engine has 
made rapid inroads into the field of railroad transporta- 
tion and particularly in switching and yard service. In 
turning to the new equipment pages of the weekly issues 


of the Railway Age and other railroad publications, one: 


seldom sees any reference to the conventional 0-6-0 and 
0-8-0 steam switching locomotives. Today most rail- 
roads are buying Diesel-electric locomotives of 600 hp. 
and up for switching service. 

Under most operating and fuel conditions, the steam 
switching locomotive must be removed from service 
earlier than necessary and must go to the nearest engine 
house for servicing. This means added expense, delays, 
and the accumulation during the life of the locomotive 
of considerable unproductive mileage between the engine- 
house and classification yard or point of switching. The 
oil-electric switching locomotive has today practically an 
85 to 90 per cent. and upward availability factor whic’ 
means that the engine can be utilized nearly the full 
24-hr. day without serious interruption. Inspection and 
other required attention can be rendered during the 
crew’s lunch periods and refueling can be readily ac- 
complished providing such facilities are conveniently 
located. 

Inherent in the speed-horsepower curve of the oil- 
electric engine itself is the ability of the unit as a whole 
to give constant maximum horsepower throughout the 
normal operating speeds for which the engine is de- 
signed, whereas in the steam locomotive, either for 
switching or road service, maximum horsepower must 
be associated with a single specified speed or within a 
narrow range of specified speeds usually well above nor- 
mal switching requirements. This characteristic is a 
decided advantage for switching, particularly for heavy- 
tonnage, long-grade operations and the only: limitation 
is the ability of the electric transmission to carry the 
heavy currents for the required period of time. 

In the Diesel engine we have excellent visibility which 
cannot possibly be reproduced in the steam locomotive. 
Low fuel costs and low standby costs are made possible 
through the burning of low-grade fuels and the facility 
of shutting off the engine completely during long wait- 
ing periods. Reduced maintenance costs are becoming 
more and more favorable for the oil-electric locomotive 
as increased number of units are placed in operation. We 
have also short wheel bases and the unit carries its own 
fuel which adds weight, improves adhesion, and elimi- 
nates the necessity of trailing a tender with coal and 
water. Last but not least, Diesel locomotives eliminate 
the smoke nuisance around congested and city areas 
which is always a source of contention among public 
authorities. The railroads are trying many devices on 
steam locomotives in the interest of smoke abatement 
and some success has been gained in this direction. 
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In both passenger and freight service, particularly in 
passenger service, the oil-electric locomotive is rapidly 
finding its place in lightweight, high-speed, streamline 
trains, such as the Orange Blossom Special operated by 
the Seaboard Air Line Railroad. The success of these 
operations is a matter of economics and the more of 
these units we build and the wider their scope of op- 
eration, the sooner will we accumulate more definite 
statistics which may or may not confirm our findings 
and hopes of today. 

One of the advantages of Diesel locomotive operation 
in road service is the elimination of the hammer blow on 
the driving wheels, which on the steam locomotives is 
a factor detrimental not only to the locomotive itself but 
to the roadbed and bridge structures over which they 
travel. The driving wheels of a Diesel locomotive can 
be statically and dynamically balanced and smooth torque 
and rotation is insured. This is not always possible in 
a steam locomotive, particularly on freight locomotives 
where small driving-wheel diameters are involved and 
only a small percentage of the reciprocating weights can 
be counterbalanced. 

I am not attempting to convey the idea that the oil- 
electric locomotive will in the future, completely supplant 
the steam locomotive in road service. The oil-electric 
locomotive as far as capacity is concerned, cannot ac- 
complish any more than the steam locomotive and there 
are a good many factors still favorable to steam locomo- 
tive operation. The steam locomotive is going through 
stages of developments in the field of high-pressure 
boilers, improved steam distribution, economy devices 
and lately the turbo-electric locomotive is making a bid. 
In the final analysis, in my opinion, it will be a matter 
of arithmetic in economics; and the designs that will 
give speed, comfort, luxury and safety most economic- 
ally, will survive. 

E. K. Bloss (B. & M): While our largest Diesel- 
operated train is a three-car train and while our greatest 
horsepower in one unit is 800, we actually are operating 
about 11,000 hp., and so far we have operated about 
3,000,000 miles. That should give us a background on 
which to decide whether Diesels are any good or not. 

The Diesel-electric lends itself beautifully to switching 
service. On the other hand, when it is put into switch- 
ing service, it is a wheelbarrow. There is no glamor; 
no romance. And you have one fine time trying to get 
the tools and parts that Mr. Roy says are necessary for 
these Diesel engines when you put them into this wheel- 
barrow service. If you could paint them bright orange 
and lavender and stretch them out to 6,000 hp., you 
could get get some of the things you want. But when 
you put them out in a freight yard, they are just another 
thing out in the freight yard and to be really useful you 
ought to be able to fix them with a piece of bailing wire 
and an alligator wrench. 

As to road engines, I think one point that should be 
mentioned, is the fact that unless a road engine, which 
costs a lot of money, can be used most of the time, it 
does not justify itself economically. In order to use it a 
substantial portion of the time, you have to run it a lot 
of miles. The round trip that Mr. Roy told us about is 
2,290 miles. We have done a lot of figuring in the last 
five years, since we got the Flying Yankee, to determine 
where we could get another run that involved as much as 
735 miles. 

That is a problem here in this congested territory, and 
I think a good many people who just give it casual con- 
sideration, feel that we are slipping behind. Don’t for- 
get that the Flying Yankee was the second Diesel-pow- 
ered train. We were right in the game at the beginning 
Then everybody else’ plowed into it and went away 
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ahead of us, and now we have roads with nine 2,000-hp. 
locomotives. We could go ahead with them, too, if we 
only had some place to run them. (Applause. ) 

K. Cartwright (N. Y. N. H. & H.): There is one 
statement in Mr. Roy’s paper that is absolutely true, and 
I believe it is the principal reason for the rapid spread 
of the Diesel-electric locomotive in main-line passenger 
service. 

Mr. Roy. said that one of the reasons why they chose 
the Diesel for this service on the Seaboard was the pub- 
lic appeal. The proponents of the Diesel locomotive have 
done a 100 per cent job in selling the Diesel locomotive 
to the public. I believe that to the general public today 
the Diesel locomotive is synonymous with speed, power, 
comfort and smooth riding. I am afraid that our steam 
locomotive friends have been a little bit asleep at the 
switch in that respect. 

I do feel, however, that a modern, well-designed steam 
locomotive will compare very favorably with a Diesel 
on runs up to approximately 1,000 miles. There is no 
question that there is a very definite field for the Diesel 
in main-line passenger service when you get into long 
runs where a steam locomotive has to be taken off the 
train, serviced, the fire cleaned, and so forth. The Diesel 
can be refueled en route and go right through. 

Unless you have a particularly bad grade of coal on 
a modern steam locomotive, there is no trouble in mak- 
ing runs of 800 to 1,000 miles. 

I have been trying for a long time to find out what 
it costs to maintain a Diesel locomotive of 4,000 hp. in 
main-line passenger service, and I have not yet been able 
to find that out. 

Last June, at the annual meeting of the A. A. R., 
Mechanical Division, in discussing the report on Diesel- 
electrics, a few of the men started to take their hair 
down and tell the truth, but they stopped before they got 
very far. 

We haven’t any direct comparison to go by on the 
New Haven. The only thing we can say is this: We 
have a Diesel train, the Comet ; an 800 horsepower unit. 
This morning I jotted down some figures. It so hap- 
pens that we have some new steam locomotives on the 
New Haven with a nominal horsepower of about 3,800. 
It is a coincidence that those steam locomotives make 
a yearly mileage which is very closely comparable to the 
yearly mileage of this Diesel train. 

In the first year’s operation of the Diesel train; when 
it made,133,000 miles, the-maintenance cost of the power 
plant and motor trucks was 9.5 cents a mile. The first 
year’s operation of one of these new steam locomotives, 
when it made 131,000 miles, showed a maintenance cost 
for the steam locomotive of 8.0 cents a mile. And that 
was a 3,800-hp. locomotive against an 800-hp. Diesel. 

When the Diesel train got up to 260,000 miles in the 

second year’s operation, the cost of maintaining the 
power plant was 11.1 cents a mile. The maintenance 
cost of the steam locomotive, with similar mileage, was 
9.4 cents a mile. 
_ In the third year’s operation of the Diesel train, with 
395,000 miles, the cost was 12.7 cents a mile. The steam 
locomotive has not been in service long enough to reach 
that mileage, but the cost curve projected looks as if it 
would be about 11.8 cents a mile when it gets up to that 
approximate mileage. 

_ [am certain that if we had a 4,000-hp. Diesel in main- 
line passenger service on the New Haven between New 
Haven and Boston, which would be required to do the 
work that these steam locomotives do, it would cost us 
considerably more to maintain that than it costs to main- 
tain a steam locomotive. 

[ do not. mean to say that the Diesel locomotive is 
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going to cost more to maintain than the steam loco- 
motive in all cases, but I want to point out that the 
popular conception with regard to the Diesel locomotive 
is a mistake. Its operation is very definitely a question 
of economics and operating conditions. Although there 
are many cases where the Diesel gives an ideal solution, 
I believe there are just as many cases where the steam 
locomotive, for a long time to come, will prove the 
equal of the Diesel. 

Prof. W. J. Cunningham (Harvard Univ.) : I under- 
stand it to be a fact that on a horsepower basis a Diesel 
locomotive costs four times as much as a steam locomotive. 
On the horsepower basis, that means four times as much 
interest, four times as much depreciation, and we do 
not know yet what the depreciation is. The Diesel has 
not gone through a cycle of life, and we have not any 
mortality table on which to base a rate of depreciation. 

Old man economics comes into this and, while there 
isn’t any doubt whatever about the advantages which 
Mr. Roy has stated for the Diesel, its high availability 
for service and the many conveniences that go with it, 
better riding qualities, less stress in the track, we have 
not had an answer yet as to what those advantages cost 
as compared with steam. 

Mr. Bloss referred to the Diesel switchers. I know 
in a specific case that the Diesel doesn’t stand any show 
whatever in comparison with steam locomotives unless 
they can be used at least two switching shifts a day. 
You. have to have 16 hours of service in order to take 
care of the higher first cost, that first cost involving the 
interest charges and depreciation. 

That is the thing that stares those in the face who 
have to pass on the policy as to whether or not a Diesel 
shall be employed. Many ‘people say that the New 
Haven is old fashioned, that it ought to have Diesel 
trains between New York and Boston. But I am doubt- 
ful that they can support a proposition of that kind 
with a true recognition of all of the economic factors. 
They have not yet figured it out. Maybe they will some 
time. You couldn’t get enough operating mileage be- 
tween New York and Boston to justify it. If I under- 
stand Mr. Bloss correctly, he cannot find another place 
where the Flying Yankee could make 700 or 800 miles 
per day. 

I think that motive power men. should give more 
attention to the economic side. Because I have been 
representing the savings banks and: the bondholders in 
the New Haven reorganization, I have to think more 
about the economics of the situation. 

Mr. Roy: The answer to you, Professor Cunning- 
ham, so far as the Seaboard is concerned, is that these 
locomotives have now made over 200,000 miles. The 
engine that was bought last February for the Silver 
Meteor, has made 185,000 miles up to September 1 and 
has been out of service 10 days. 

Of course, we have only had these Diesels for approxi- 
mately a year, and they have made 1,902,000 miles. The 
maintenance cost per mile from December, 1938, to Sep- 
tember, 1939, is 6 cents. The operating cost per mile 
between December, 1938 and September, 1939, is 8.3 
— which makes a total of slightly over 14 cents per 
mile. 

A. W. Munster (B. & M.): There are just two things 
that I would like to emphasize—I feel that Mr. Bloss 
failed to emphasize as strongly as he should the necessity 
for proper shop facilities and tools for the maintenance 
of Diesels, whether they are switch or road engines. 
Furthermore, emphasis should be laid on the necessity 
for an organization with sufficient training for men who 
are responsible for keeping Diesels in service. 
(Continued on page 533) 








Designing for 


High Tensile Steels’ 


Elastic Stability 


Tue advent of high-tensile steels into modern struc- 
tures has raised important problems for engineers in 
dealing with the buckling tendencies, or elastic instability 
of thin flat plates. This subject has been extensively 
studied by the aircraft industry and a very considerable 
literature is to be found in the Technical Notes and 
Memoranda of the National Advisory Committee, for 
Aeronautics. The book by S. Timoshenko, entitled 
Theory of Elastic Stability, is an invaluable aid to any 
engineer who is deeply concerned with design problems 
in light-weight construction. 

The approach to problems of stability is that of de- 
termining the critical load or unit stress at which buck- 
ling is imminent. It is not the intent of this paper to 
discuss the fundamental derivations but rather to pre- 
sent some of the resulting formulas, together with charts 
and diagrams, that will be of practical assistance to en- 
gineers. 

The buckling of a flat plate, forming a component 
part of a member, (in contrast with buckling of the 
entire member), does not necessarily mean failure. As 
will be explained in the next section, the buckled por- 
tion of the plate may be considered as ineffective while 
the remainder of the member continues te carry in- 
creasing loads. The problem, therefore, divides into two 
parts: (1) The preventing of any buckling by determ- 
ining the critical load at which buckling is imminent; 
(2) The permitting of local buckling and the determina- 
tion of the maximum load which the remaining effective 
portions of the member can carry. The selection of 
one of these two methods to be followed in a specific 
design will depend upon the structure and the need, 
because of appearance, for preventing any buckles. 
Elastic instability will be encountered most frequently in 
flat plates subjected to edge compression or shear. The 
next two sections will treat of these conditions. 


Stability of Flat Plates in Edge Compression 


Several factors affecting the buckling stability and 
ultimate strength of flat plates in compression make it 
difficult to lay down precise rules of design. The edge 
supports of the sheets are very important; initial lack 
of flatness may lower the critical stress values, and the 
permitting of a certain amount of buckling will modify 
the design. It becomes necessary for the engineer to 
estimate the conditions applying to his structure and 
then to select the appropriate formulas. 

Fig. 10 illustrates several types of edge supports. 
Sketch (a)'is representative of simply-supported edges. 
To be sure, neither is a practical joint, but they have 
been used in many tests to provide freedom of rotation 
about the longitudinal axes of the edges, while main- 
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_* Parts I and II of a previous paper by the same author, entitled De- 
signing for High Tensile Steels, were published in the May and June, 
1936, issues, respectively, of the Railway Mechanical Engineer. “This 
a will be published in two part, designated as Parts III and IV, Part 
II appearing in this issue and Part IV to appear in a later issue. For 
reference purposes, the numbering of formulas, tables, and illustrations 
is continued from Part II 
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By H. M. Priesti 


This paper presents data on 
buckling and elastic stability 
of thin flat plates and provides 
the designer with a working 
basis for meeting the present- 
day problems arising in light- 
weight construction 


taining the edges in alignment. Sketch (b) represents a 
fixed-edge condition in which rotation is prevented. In 
actual practice, the edge supports of flat plates come 
within these two extremes, unless the edge is unsup- 
ported, or free. Sketch (c) shows several cross-sections 
made up of flat surfaces with designations of the type of 
edge supports commonly assumed in designing. 

The original investigation of stability of flat plates 
was made by G. H. Bryan and presented in the Proceed- 
ings of the London Mathematical Society, 1891.. Mr. 
Timoshenko gives the following theoretical formula for 
the critical buckling stress in a flat plate under edge 
compression : 

KT2E f 
ap cam Sree ME a 2 os cg vane dg 40 (28) 
12(1-m?2) b 
Ser=Critical unit compressive stress at which buckling is immi- 
nent, lb. per sq. in. 

E=Modulus of elasticity, lb. per sq. in. 

m==Poisson’s ratio. 

a—=Length of plate, in. 

b=Width of plate, in. 

t=Thickness of plate, in. 

K=Constant, depending upon ratio of a/b and condition of 

edge supports. 

With m = .30 for steel 

9038 KE 7 





Ser= 





(°/+)2 
For simply-supported edges, the minimum value of 
K is 4.0 and is usually applied for all values, of a/b. 
Similarly, the value of K for fixed edges is 7.0. Using 
K=4.0, 
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Fig. 10—Flat plates under edge compression 
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It was pointed out in Part I in deriving Formula (4) 
that tests on column web plates and wide web columns 
conducted at the U. S. Bureau of Standards had shown 
the actual critical stresses to be about 75 per cent of 
those given by Formula (29). Inserting this percentage, 
2.712 E 


(°/t)2 
Rearranging Formula (30), 








Ser= 


ee er eee ree (30) 


ue 
o/s =4/ = 1.647 
Ser Ser 


which is Formula (4). For a particular value of the 
critical unit stress, S,, the ratio ’/; is the limit at which 
buckling is imminent. The width b as determined from 
this formula, is sometimes referred to as the “effective 
width” or the maximum width at which buckling is 
imminent at the stated critical unit stress. S,, is often 
taken as the yield-point stress of the material, but may 
be, for example, the ultimate stress of a column. 

An interesting application of Formula (30) came to 
the author’s attention during the repairs on the center 
sills of some gondola cars. The cross-section of the sills 
is shown in Fig. 11. It was rather striking that the 
corrosion of the cover plates was most serious along 
the center line of the sills. For the covers, 

17.375 ; 


o/t —— —___ — 695 


0.25 
2.712 >< 29,000,000 


Ser =—_— 








anit: = 16,280 1b. per sq. in. 
69.5 « 69.5 

The critical buckling stress 1s so close to the probable 
working stress with the %4-in. plate that any reduction 
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Fig. 11—Buckling stability of center sill cover 


of thickness through corrosion over a period of years 
might well result in actual buckling. This action would 
flex the plate along the center line, loosening scale and 
so promote further corrosion. It seems reasonable that 
this analysis explains the cause of the particular failure 
of these cover plates. 

lf the thickness of the cover plate were to be in- 
creased, the critical unit stress would be as shown below: 


t >/t Ser 
Ke 55.60 25,440 
¥% 46.33 36,640 


Should the value of S,, exceed the yield point of the 
material, then the yield point is the critical buckling 
stress. 


Returning to Formula (29) and solving for the value 


of °/, we have 





E 
*/1 = 1,90 4/ Upc (31) 
Ser 


Another investigation at the U. S. Bureau of Stand- 
ards’ showed that the constant 1.70 agrees more closely 


* See Technical Report No. 356, National Advisory Committee for 


Aeronautics, 
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Fig. 12—Critical buckling stress under edge compression 


with test results than does the theoretical value of 1.90. 
Then 


/ E 
*/+ — 1.70 4/ eee eee (32) 
Ser 


2.89 E 
Ser = 
(2/+)2 








RR ee een one (33) 


It will be noted that these two formulas do not differ 
materially from those based upon the column tests at 
the Bureau of Standards. Formulas (32) and (33) 
will be used in the subsequent discussion, because they 
are of frequent occurrence in the literature dealing with 
the buckling of flat plates. 

Fig. 12 is a plot of Formula (33). The formula is 
only applicable so long as the value of S,, is less than 
the yield-point stress of the material, since the yield- 
point stress is the maximum which the plate can sustain. 
The portion of the curve between points A and B is 
applicable for a steel having a yield point of 29,000 Ib. 
per sq. in. and likewise the curve between points A 
and C is valid for a steel with a yield point of 50,000 
Ib. per sq. in. It is the usual practice to provide a 
smooth transition from the curve to the horizontal limits 
at the yield points. A method of accomplishing this 
will now be explained. 

Fig. 13 is a curve of the unit stress S for various 
values of the ratio °/; It is composed of two parts, 
the first represented by the formula: S = F —WN (°/,)* 
and the second part given by the formula: 

KE 





(*/+)2 


S (Ib. per sq. inch) 











(b%) 
Fig. 13—Development of buckling formulas 
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The two curves are tangent at the point designated as 
validity point and, of course, the value of S at this point 
is the same in either formula. These conditions lead 
to the value of 











Fe 
N : = 
4KE 
and it will be found that at the validity point, 
2 KE 
S = — and °/t = ——. 
2 F 
If S = S, and K = 2.89 we have 
2.89 E 
~ ()2 


which is Formula (33). 


Since the maximum S,, is the yield-point stress we may 
let F = yield-point stress. From the formula S = F 
— N (°/:)2 we have S = F = yield-point stress when 
*/+ = O. N is a constant which brings the two parts 
of the curve into tangency. For a steel with a yield point 
of 50,000 Ib. per sq. in. we have: 

50,000 < 50,000 

N =—________=7.457 
4 X 2.89 29,000,000 
Ser = 50,000 -7.457 (°/1)2 ...... cece cee (34) 

At the validity point 


/* xX 2.89 & 29,000,000 
o/t = aa —_—— 57.90 
50,000 
2.89 >< 29,000,000 83,810,000 


Ser = eee MS em TOOEE 6 )a.s 35 (35) 
(2/1)? (°/+)2 














Formulas (34) and (35) give the critical buckling 
unit stress and the values of S,, must be divided by the 
factor of safety. Assuming a factor of safety equal to 


1.80, the working unit stresses will be given by the fol- 
lowing formulas: 
S an 27,78) 4143 (*/t)2........00000 (36) 
46,560,000 
SS Mme eee cece cee (37) 
(°/+)2 


Similarly, the formulas for a steel having a yield point 
of 29,000 Ib. per sq. in. are: 


Ser == 29,000 -2.509 (°/#)2 ............ (38) 
83,810,000 
Ser = mm... ccc cence (39) 
(°/+)2 
with the validity point at °/; = 76.03. 
Using a factor of safety = 1.80, the formulas for work- 
ing unit stresses become: 
S = 16,110 1.394 (°/t)2 ..........00. (40) 
46,560,000 
© th Acs faa biavkivc acs (41) 
(°/+)2 


When the edges are fixed by the supports the theo- 
retical minimum value of K is 7.0 in formula (28). 
Adequate tests are lacking from which to compare actual 
and theoretical values of the constant, but the same re- 
duction for the actual value may be assumed as was 
obtained in the case of simply-supported edges. 


70X™xXE 6327E 
12 (1-09) (*/+)2(*/t)2 


The coefficient in Formula (29) was reduced from 3.615 
to 2.890 in Formula (33). Applying this reduction, the 
coefficient in Formula (42) becomes 6.327 K 2.89 ~ 
3.615 = 5.058. Then the actual critical buckling unit 
stress is given by the formula 


Se = 
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from which 





- . 
*/t == 2.249 y/ eae (44) 
Ser 


By the application of the methods explained for 
simply-supported edges, using a factor of safety equal to 
1.80 the following formulas for working unit stresses 
may be obtained for a yield point of 50,000 Ib. per sq. in. 


S = 27,780 -2.367 (°/t)2..........006- (45) 
Validity limit at ®/; = 76.60 
~ 81,490,000 
ieee ccccc ccc cee (46) 
.C/)2 


It becomes a matter of judgment as to the degree of 
restraint imposed upon the edges of the flat plate by 
the supports. For average conditions, a value of K = 
5.0 in Formula (28) might be a reasonable assumption. 

Another case of frequent occurrence is that in which 
one edge is.free while the other three edges are simply 
supported, two of which are loaded, such as the outstand- 
ing flanges of compression members. The theoretical 
minimum value of K in Formula 28 is 0.456. 

This gives 

0.411 E 
(°/#)2 

Test results have shown that the coefficient in Formula 
(47) is more nearly equal to 0.385 in actual practice, 
making the critical buckling unit stress 

0.385 E 


SOP A... ccc ccc c ccc eee (48) 
(°/1)2 


E 
>/1 — 620 4/ eens (49) 
Ser 


Again, suitable working unit stresses can be worked 
out by the methods illustrated in Fig. 13. Using a factor 


Ser = 








and 








of safety =-1.80 for illustrative purposes and a yield 
point of 50,000 Ib. per sq. in. 
er Ek By errr (50) 
Validity limit at °/;= 21.13 
6,203,000 a 
== oa ae (51) 


All of the formulas, so far given, have been based upon 
the determination of the critical unit stress at which 
buckling is imminent. It was mentioned at the end of 
the previous section that alternative No. 2 can be fol- 
lowed in designing practice. This method has been fully 
explained in an article, entitled The Strength of Thin 
Plates in Compression, by Karman, Sechler and Donnell 
in the Applied Mechanics Division, Transactions of the 
American Society of Mechancial Engineers, January, 
1932. Tests at the U. S. Bureau of Standards showed 
that the ultimate load in edge compression was inde- 
pendent of the width and length of the plate and approx'- 
mately proportional to the square of the thickness. _ 

The method makes use of these facts by considering 
the load to be carried on strips adjacent to the edge 
supports having a width w, as indicated in Fig. 14. 
When two edges are supported, the effective width of the 
plate is 2w and is made equal to the value of b in such 
formulas as (32) and (44). With one free edge, the 
effective width is w and is made equal to b in Formula 
(49). In both cases S,, equals the yield point stress 
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of the plate material. The ultimate load P equals the 
yield point the effective width X the thickness ¢. 

For example, take a plate with simply-supported edges 
which has a width, b = 6 in. and a thickness, ¢ = .05 in. 




















Fig. 14—Effective width of plate under edge compression 


Assume the steel in the plate to have a yield point of 
50,000 Ib. per sq. in.. First, let a formula be derived 
for P. From Formula (32). 


E 
b =1.70% = 2w 
Ser 
: nem 
P=Ser X 1.70 t (/—* t = 1.70 #2 / E Ser... (52) 
Ser 


Placing the assumed values of ¢ and S¢- in the formula 
with E = 29,000,000 Ib. per sq. in. P = 5,120 Ib. 

It will be interesting to compare this value of the ulti- 
mate load with the critical buckling load. From Formula 


(33). 
2.89 29,000,000 
Ser = = 5,820 Ib. per sq. in. 
(8/.05)? : 
Critical Load = 5.820 X 6 X .05 = 1,746 Ib. 


This illustrates the difference in the two methods of 
designing flat plates in members and emphasizes the point 
that initial buckling of the plate does not end its load- 
carrying ability. 

Whenever stiffeners are added to a flat plate to in- 
crease its carrying capacity in edge compression, the 
problem arises as to the effective width of plate or sheet 
which may be included as a part of the stiffeners. A 
method of arriving at this combination of stiffeners and 
effective area of plate has been proposed by E. E. Lund- 
quist in Technical Note No. 455 of the National Ad- 
visory Committee for Aeronautics. 

‘he method assumes the stiffeners and the effective 
area of the plate to act together as a column, the radius 
f gyration of which is that of the combination about an 
axis parallel to the plate. Let Fig. 15 represent a flat 
plate in edge compression having several stiffeners of 
arbitrarily selected forms for illustrative purposes. Di- 
mensions by and bz are the widths of outstanding por- 
tions of the plate having one edge free and the other 
imply supported. Dimensions bg to bg inclusive are the 
wilths between the simply-supported edges of inter- 
mediate portions of the plate. The effective widths w 








=} 


wr 


to wz are determined from the general formula 
E 
w= Ct SiMe ace dea de vee (53) 
, Ser 


the table in Fig. 15 gives the value of the constant 
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“C” and also the maximum limiting value of the width. 
It is evident, for example, that if the value of we is 
found by the formula to be greater than one-half of be 
there would be an overlapping of areas if the calculated 
value of wa were to be used. Hence bg/2 is the maxi- 
mum value of we. 

The value of C for w, and w7 will be recognized as 
the one used in Formula (49) for plates having a free 
edge. Likewise, the value of C for we to we is equal 
to one-half of the constant 1.70 in Formula (32). 

The value of S,, is sometimes taken as the yield point 
strength of the material, although it is also taken as 
equal to the ultimate unit stress of the column in com- 
pression. The latter unit stress may be found from such 
formulae as are given in Tables V and VI in Part I, by 
multiplying the values of P/A by the factor of safety of 
1.80 which was the basis of determining these working 
formulas. When the column ultimate unit stress is used, 
it will probably require several adjustments of the effec- 
tive width until the actual stress on the combination of 
stiffener and plate equals the stress given by the column 
formula. 


Stability of Flat Plates in Shear 


It is demonstrated in every textbook on applied me- 
chanics that in a plate subjected to shear there are two 
inclined sections at right angles to each other upon which 
the stresses are respectively tension or compression. The 
stability of the plate against buckling depends upon the 
compressive stress and when this stress reaches a critical 
value, buckling takes place in the manner familiar to all 
engineers. A formula can be derived for the critical 
shearing unit stress (which is a direct measure of the 
critical compressive unit stress) and Mr. Timoshenko 
gives the following formula in his book, Theory of Elas- 
tic Stability. 

K m7 D 
Gee ee mr cece ccc ccvccccn (54) 
B2T 
in which Ser critical shear in Ib. per sq. in. 
at which buckling is imminent. The significance of the 
terms B, D, and T are those given in the chart for shear 
buckling in Fig. 16. 

Formula (54) gives the critical shear in lb. per sq. in. 

Since the shear per inch of length of the edge is always 
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Fig. 15—Effective width of plates in combination with stiffness 


known in the course of designing, it will facilitate the 
computations if Formula (54) is converted to give the 
critical shear per inch, by dividing by the thickness, T. 
We then obtain 





K 72D 
Ser He ——$——, . . eeccccccsccees (55) 
B2 
in which Ser critical shear per in. 
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Fig. 16—Chart for shear buckling 
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The value of the factor K depends upon the character 
of the edge supports and the ratio of the width to the 
length of the panel. For simply-supported edges, K = 
5.35 for a panel of infinite length i.-e., B/A = 0, and 
varies to a value of 9.35 for a square panel. Inter- 
mediate values may be approximated from the formula, 
K = 5.35 + 4 (B/A)?. For clamped edges, K = 8.98 
for a panel of infinite length and varies to a value of 15.5 
for a square panel. These coefficients are about two- 
thirds greater than those for simply-supported edges. 
Investigators have found that the actual coefficients de- 
rived from tests are lower than the theoretical values, 
being nearer 75 per cent of the theoretical value for 
panels of infinite length. A reserve factor of 1.33 
against buckling would take care of this maximum devia- 
tion from theory. 

A nomographic chart for the ready solution of prob- 
lems in shear buckling for panels with simply-supported 
edges is presented in Fig. 16 and is, in effect, a chart link- 
ing together the various factors in Formula (55). The 
example in the lower right-hand corner indicates clearly 
the manner of using the chart. It may be well to call 
attention to the fact that in a rectangular panel subjected 
to shear, the shear per inch is the same on all four sides. 
In any panel being studied by means of the chart, the 
shorter side is designated by the letter B, while A repre- 
sents the longer side. 

A practical example will further illustrate the use of 
the chart and bring out some additional information. 
Let us examine the panel of a box car side just inside the 
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Fig. 17—Shear buckling of box-car side 


bolster. Fig. 17 (a) shows the side of the A. A. R. 1937 
design of box car. When the car is fully loaded the 
shear on the edge nearer the bolster is 19,900 lb. and, 
although *the shear diminishes toward the center of the 
‘ar, let it be assumed that the shear on the inner edge of 
he panel is also 19,900 Ib. The panel to be examined 
s been cross-hatched and a separate sketch, Fig. 17 (b) 
ows this panel with the total vertical shear V = 19,900 
b. The shear per inch = 19,900 + 112.75 = 176.9 Ib. 
\Vhile it is recognized that the edges of the panel have 
ime indefinite amount of restraint which would increase 
he value of the critical shearing stress, let it be assumed 
for this example that the edges-are simply supported. 
In order to use the chart, it is first necessary to compute 
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the value of B/A, which is 40.75 ~ 112.75 = .36l. 
Either by the formula or diagram in the lower left-hand 
corner of Fig. 16 we obtain the value of K = 5.87. 

We can now enter the chart to obtain the value of Sor. 
Q = 3.50 on the straight line between K = 5.87 and T 
= .10 in. S., = 94 Ib. per in. on the straight line from 
B = 40.75 through Q = 3.50. Comparing this critical 
value of 94 lb. per in. with the actual shear per inch of 
176.9 Ib., it is evident that the side sheet of the ordinary 
box car is incapable of resisting the full-load shear with- 
out buckling. This does not mean any weakness or in- 
dicate failure, but simply that the web of the side girder 
acts as a “tension field” web. Airplane designers de- 
liberately plan for the use of these webs in their struc- 
tures. It can be shown that in such a web the diagonal 
tension produces a unit stress equal to twice the unit 
stress in shear. In the case of this side panel, the tension 
would equal 176.9 — 10 & 2 = 3,538 lb. per sq. in. 
which is much below the working stress of 16,000 lb. per 
sq. in. permitted for the grade of steel used. The satis- 
factory service performance of these steel-sheathed box 
cars is ample evidence of the adequacy of their design. 

Whenever appearance of the finished structure is a 
controlling factor, as in a passenger car, it may be de- 
sirable to prevent the shear buckling. In such cases a 
large panel may be readily broken up into smaller ones 
by adding intermediate stiffeners. Using the panel of the 
box car simply as an illustrative example, let us divide 
the panel as shown in Fig. 17(c). Using three such 
stiffeners we have a panel 28.19 in. & 40.75 in. Follow- 
ing the directions already given for using the shear chart 
we obtain B/A = 692, K = 7.27, Q = 3.70, and Ser 
= 240 lb. per in. The reserve factor against buckling is 
240 =~ 176.9 = 1.36. In view of the fact that buckling 
due to shear does not mean failure, this factor may be 
considered ample. This is a matter for the judgment of 
the designer. 

In order that these subdivided panels may resist the 
shear without buckling, it is essential that the stiffness 
of the intermediate stiffeners be sufficient to keep them 
straight and prevent the buckles from passing through 
them. This subject is treated by Mr. Timoshenko in 
his book, to which reference has been previously made. 

(To be concluded) 


Diesel Locomotives in 
Seaboard Service 


(Continued from page 527) 


L. Richardson (B. & M.): One thing impressed me 
very much. That was the 100 per cent performance. 
The Orange Blossom, when handled with. steam, prob- 
ably had a locomotive of 3,500 hp. Mr. Roy was far- 
sighted when he stepped the Diesel horsepower up to 
6,000, so that the engineman wouldn’t have to be work- 
ing the locomotive near to capacity all the time in 
handling the train. 

It would be interesting to have Mr. Roy tell us about 
the speeds at which they operate; the speed limit; the 
average over-all speed and the average power demand 
made on the Diesel. I imagine that with that horsepower 
available, there is some leeway in speed to make up for 
delays in operation. 

Mr. Roy: Yes; we get a chance to vary the speed. 
The average speed at which we operate, if I remember 
correctly, is from 55 to 57 m. p. h. between Richmond 
and Miami, although we attain a maximum speed of 80 
m. p. h. 

. (Continued on page 538) 
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The Causes of 





Boiler Explosions’ 


Some interesting history on the subject of boiler ex- 
plosions is contained in United States House Documents 
reporting the committee hearings during the twenty-fifth 
Congress, third session, 1838-39. At that time there 
were about 350 locomotives on railroads and the whole 
number of boilers of steam engines of every kind in 
the United States was estimated to be 3,010. These 
documents show that the loss of life from boiler ex- 
plosions, particularly on steam boats, was appalling, and 
that the causes were surrounded by much mystery and 
many fanciful theories were advanced in explanation 
thereof. We have advanced greatly in knowledge of 
the causes of boiler explosions since that time and sci- 
entific investigators have clearly established the fact 
that the violence of explosions is governed by well known 
physical laws. 

A vast quantity of energy in the form of heat is stored 
in the water in a boiler under steam pressure. This is 
the reason why it is possible to obtain useful work from 
steam-storage or fireless steam locomotives. The tanks 
of these locomotives are charged from a stationary steam 
plant and as the pressure in the tank is reduced, due to 
the working of the locomotive, the temperature decreases 
and the heat energy in the water is given up in the form 
of steam. The drawing off of steam in the working of 
the locomotive is gradual and the ebullition in the water 
is moderate. When the throttle is closed, boiling ceases 
because the water and steam are at a temperature cor- 
responding to the pressure and no more heat is being 
added. In the case of a fired boiler, the heat from the 
fire maintains the temperature of the water and also 
supplies additional heat which converts enough water 
into steam to replace that drawn off, thereby holding 
the boiler pressure practically constant so long as a suf- 
ficient supply of water and heat from the fuel is present. 

It is the former action, water flashing into steam but 
under uncontrolled conditions, that causes violent boiler 
explosions. When a rupture occurs in a boiler under 
steam pressure, or in a steam-storage tank such as pre- 
viously referred to, the pressure within is suddenly re- 
duced, and the tremendous amount of energy in the form 
of heat stored in the water converts part of or all of 
the water, depending upon the existing conditions, into 
steam which has many times the volume of the water 
from which it was formed. The capacity of the boiler 
is then inadequate to hold the increased volume of steam 
and the rupture will become larger or additional ruptures 
may occur. The force of explosions often blows boilers 
high into the air and for hundreds of feet from the 
points where the explosions occurred. 

The effect of a boiler explosion is in proportion to 
the size and suddenness of the initial rupture and the 
temperature and volume of the water in the boiler at the 
time of the rupture. The mechanical energy developed 
by an exploding boiler is often so great as to lead inex- 
perienced persons to the belief that the accident must 
have been due to some high explosive. However, steam 
engineers are familiar with the fact that the tremendous 
energy released may be readily accounted for. Early 


* Abstract of an address before the Engineering Society of Buffalo, N. Y., 
October 24, 1939. : 2 

t+ Chief inspector, Bureau of Locomotive Inspection, Interstate Com- 
merce Commission. 
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By J. M. Halli 


The fundamental principles in- 
volved — Eight contributing 
factors are listed 


investigators, after making all due allowances for various 
circumstances, established that the destructive energy of 
one cubic foot of water at a temperature which pro- 
duces a steam pressure 60 Ib. per sq. in. is equal to that 
of one pound of gunpowder. 

The table shows the various classes of locomotive 
boiler explosions over a series of fiscal years beginning 
in 1912 and ending in 1938, together with the number 
of accidents, number of persons killed, and number seri- 
ously injured in each of the years given in the table. 
It will be noted that there has been considerable reduc- 
tion each year in the number of all classes of boiler ex- 
plosions from all causes, including miscellaneous firebox 
failures, and that a low point of five accidents, five 
killed, and three injured was reached in 1938. 

Explosions occur because some part of the boiler is 
not of sufficient strength to withstand the pressure to 
which it is subjected. This weakness may be caused by: 
(1) Excessive steam pressure; (2) weakness in design 
or construction, including faulty workmanship and mate- 
rial; (3) development of cracks in the plates due to the 
concentration of stresses from various causes; (4) cor- 
rosion or wasting away of material; (5) broken or other- 
wise defective stays; (6) overheated firebox sheets due 
to the accumulation of mud or scale or use of unsuitable 
feed water; (7) overheating of crown sheets due to low 
water ; (8) intercrystalline cracking of boiler plates and 
rivets often referred to as “embrittlement,” or “caustic 
embrittlement.” 

Elaboration on the details of the various causes would 
fill several volumes and will not here be gone into. How- 
ever, we have investigated accidents causing the loss of 
life or injury from all of the general causes given except 

(Continued on page 538) 





Various Classes of Locomotive Boiler Explosions 








r Boiler Explosions " 
Crown Crown’sheet, Total, all 
sheet, low low water; explosions 
water;no contributory Miscel- and 
contributory causes laneous miscellaneous 
Shell causes or defects firebox firebox 
explosions found found failures failures 
1912: 
Accidents .... 3 69 23 2 97 
oO” rn 27 35 15 4 $1 
Injured ..... 41 129 38 1 209 
1922: 
Accidents .... 1 13 14 5 33 
Pe” Ee ae ae 15 6 1 22 
Injured ..... 1 23 27 5 - 36 
1930: 
Accidents .... nia 6 5 1 12 
Killed ....... ait 7 4 pa 11 
Injured ..... 8 1 14 
1938: 
Accidents 5 
ee vA 5 we =i 5 
Injured ..... a 3 be Perk 3 


Railway Mechanical Engineer 
DECEMBER, 1939 





t US CD eee 


“eS © 


OAL 


Id 
W- 
of 
pt 


jinecer 
1939 


Metallurgical Progress in 


The Making of Cast Iron’* 


Bunpamentatty, the great difference that exists be- 
tween cast iron and steel, so far as their structure and, 
therefore, their physical properties are concerned, is due 
to the amount of carbon present, and its manner of 
occurrence. The definition of cast iron recently sub- 
mitted to the American Society of Testing Materials for 
approval is as follows: “Any iron containing so much 
carbon that ‘as cast’ it is not usefully malleable at any 
temperature. (Usually from 1.7 per cent to 4.5 per 
cent is present, and, in most cases, an important per- 
centage of silicon).” Thus, generally speaking, one can 
think of cast iron with a carbon content in excess of 1.7 
per cent and, with the exception of chilled and white 
irons, a certain percentage of graphite. 

We have, in the case of cast iron, to think of carbon 
in three forms: (1) Wholly graphitic (rare, except with 
very high carbon and silicon) ; (2) wholly combined (as 
in the case of the chill surface of a car wheel); and 
(3) partly combined and partly graphitic (most common 
occurrence). 

The factors conspicuous in forming graphite are: 
Slow rate of cooling and the presence of elements which 
cause graphitization. The factors tending toward the 
formation of combined carbon are: (1) Rapid cooling, 
(2) low total carbon, (3) low silicon and (4) the pres- 
ence of carbide-forming elements, one of the most potent 
and important of which is chromium. 

A splendid example of these different structures is the 
chilled car wheel. On the surface of the tread to a depth 
of approximately 1 in. to 1% in., the carbon is in the 
combined form-.due to the use of a chiller which has 
caused the cooling to be so rapid as to prevent any forma- 
tion of graphitic carbon. In that portion of the wheel 
bordering on the chilled part and into the plate we have, 
both combined and graphitic carbon. Where the com- 
bined carbon predominates, this is termed the “mottled 
structure.” Finally, in the balance of the plate and hub, 
we have a gray or normal structure with a normal 
amount of graphite present and with good machinability. 


Origin of Gun Iron 


The Alger Foundry, later the South Boston Iron 
Works, predecessors of the Hunt-Spiller Manufacturing 
Corp., specialized in ordnance work. Cyrus Alger, 
founder of the Alger Foundry in 1810, purified the cast 
iron by use of an “air furnace.” This method consisted 
primarily of melting the original metal in a long rever- 
beratory furnace fired at one end with highly volatile 
gas coal, allowing the metal to remain in fusion for an 
extended period of time, or casting and remelting until 
such time as the refining action gave the desired physical 
properties to the metal.. These properties were measured 
to a great extent by the increased density obtained. 

This process was used a great deal for gun castings, 
and hence, the metallurgical term “gun iron” was created. 

_[In the first part of his paper, Mr. Harrington re- 
viewed, in detail, the history of the metallurgical and 


“ Abstract of a paper entitled, “From Coast Defense Guns to Modern 
Locomotives and Industrial Castings,” presented at a meeting of the New 
England Railroad Club, April 11, 1939. 

‘ + Foundry superintendent and chief metallurgist, Hunt-Spiller Manufac- 
turing Corp., South Boston, Mass. 
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By R. F. Harrington; 


The importance of research, 
alloys, and modern foundry 
methods to the production of 
better cast iron 


foundry practice involved in the making of cast iron 
cannon.—KEditor. ] 


Research Improves Physical Properties 


While strength was probably the most important fac- 
tor in the fabrication of large guns, an important point 
was the question of wear. These same fundamental 
characteristics of wear resistance and strength, improved 
by modern metallurgy, are responsible for the continued 
use of cast iron in the modern locomotive, in spite of 
the marked increase in the service demands. ‘This re- 
sistance to wear is a property which well-made cast irons 
exhibit to a marked degree, in contrast to steel, and is 
associated with particular types of graphite structures, 
as well as basic or matrix characteristics. It is for this 
property of resistance to frictional wear that cast iron 
has best been known, and not until recent years have 
some of the other excellent properties been given the 
recognition they deserve. These we shall discuss later 
in this paper. 

Recent years have seen a tremendous amount of 
research applied to cast iron. This research has been 
of a very fundamental character, ever seeking to find 
the true value of cast iron. It has involved an effort to 
improve the physical properties, through a careful study 
of the thermal history of many different heats of iron. 
The microscope has proved a most helpful tool, and 
much of the advance in the metallurgy of cast iron would 
have been impossible had it not been for the study of the 
micro-structures of the iron. Proper structure has been 
the aim rather than specific chemical analyses. 

Really remarkable advances have been made in the 





Compression and permeability apparatus in Hunt-Spiller sand laboratory 
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Part of Hunt-Spiller metalographic laboratory 


improvement of cast iron, as measured by increased 
physical values. Thus today, we have values for tensile 
strength of 50,000 to 60,000 Ib. per sq. in. or higher. 
Rightly or wrongly, the improved properties of cast iron 
have been judged, primarily, by the tensile strength. 
Unfortunately, some of these irons of extremely high 
tensile-strength values, lack other properties. For ex- 
ample, it has been found that such irons frequently 
exhibit less resistance to frictional wear than irons of 
somewhat lesser strength, but having the right graphite 
structure. 

One might ask as to the means by which irons of such 
high physical values, especially tensile values, have been 
obtained. Strictly from the metallurgical standpoint, these 
results have been obtained by controlling the form and 
quantity of the graphite flakes. This control originally 
took the direction of an attempt to lower the total carbon 
content, thus under the same rate of cooling, reducing 
the percentage of graphite present. This is most fre- 
quently done, especially in cupola practice, through the 
addition of steel to the charge, which brought about the 
much-abused term, “semi-steel.” Actually, the user ob- 
tained irons with steel percentages varying from a few 
per cent to about 40 per cent or 50 per cent, the actual 
carbon one finally obtained being quite as much the 
function of the furnace practice and temperature as the 
per cent of steel used. Certainly, the use of the term, 
“semi-steel,” should be discouraged because it is un- 
scientific and meaningless. 

More recent control of graphite structure has been 
brought about by so-called, “late addition,’ of the 
graphitizing element, either in the furnace just prior to 
tapping, or in the ladle. Then we have, of course, the 
part played by alloys to give desired properties to the 
metal. 

These high-strength iruns of 50,000 to 60,000 Ib. per 
sq. in., however, are of special interest, from the stand- 
point of the engineer, in designing structures in the 
machinery field where advantage may be taken of the 
high strength values in the reduction of section and 
weight. 


Fundamental Characteristics 


Tensile and transverse strength, together with deflec- 
tion, are considered the most important properties, and 
are the tests most frequently used. Compressive 
strength varies from approximately 4.25 times the tensile 
strength in the lower-strength irons, to approximately 
3.4 times the tensile strength for the higher-strength 
irons. Shear strength will be in the order of 1.0 to 1.6 
times the tensile strength, the higher ratio of 1.6 again 
applying to the lower-strength irons. 
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Recent work has shown that the endurance limit or 
fatigue strength apparently varies linearly with tensile 
strength. The limit varies from about 42 per cent to 
57 per cent of the tensile strength. Cast iron is not com- 
monly used to resist impact or shock, yet there are great 
differences as between one iron and another. Generally 
speaking, however, impact or shock resistance increases 
with an increase of tensile and transverse properties. 
The form and quantity of graphite present is one of 
the most important factors. 

Cast iron has no well-defined elastic limit. Gray 
irons will sustain static loads up to 80 per cent or more 
of their tensile strength without failure. The effective 
modulus of elasticity at 25 per cent of the ultimate 
strength ranges from 12,000,000 Ib. per sq. in. for weak 
irons to 18,000,000 or 20,000,000 Ib. per sq. in. for the 
stronger irons. In cast iron, the term “modulus of elas- 
ticity,” generally means the relative stiffness of the iron. 

Cast iron has excellent properties in respect to damp- 
ing characteristics. This property has been most im- 
portant, in many instances, in helping the metal win back 
its former place in competition with other materials, par- 
ticularly the built-up or welded products. Damping 
capacity is defined as the amount of work dissipated into 
heat by a unit volume of the material during a completely 
reversed cycle or unit stress, or in other words, the 
ability to dampen and absorb vibration. The effective 
strength of a vibrating member may be much greater if 
made with a material of high damping capacity and only 
fair strength than if made of a much stronger material 
of low damping capacity. 

Resistance to notch effect is particularly favorable in 
the case of cast iron as compared to steel. For example, 
a test made by Prof. Kommers of the University of Illi- 
nois on cast iron with a radial hole showed a reduction 
of only 13 per cent in endurance limit where, theoretic- 
ally, the limit should have been reduced 67 per cent. Like- 
wise, cast iron tested with filleted grooves, where it was 
expected the endurance limit would be reduced 74 per 
cent, was actually reduced 8 per cent. 


Alloy Cast Iron 


We have discussed, earlier in this paper, the properties 
of cast iron applied to frictional or sliding wear. For 
resistance to abrasive wear in contrast to sliding or fric- 
tional wear, irons have been developed ranging in hard- 
ness from 300 to 700 Brinell. These irons have been 
made either through the use of special compositions in- 
volving high alloy content or through heat treatment con- 





Two 50-ton air furnaces connected with waste-heat boiler 
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sisting of a quench and draw, similar to that given to 
steels. 

In the so-called gray-iron group of higher alloyed 
irons, we thus have Brinell hardness values ranging up 
to 300 without heat treatment, and up to 450 to 500 with 
heat treatment. These irons have their greatest applica- 
tion in dies for forming sheet metal, and also for certain 
types of cylinder liners in the automotive industry. Form- 
ing dies, it is reported, are yielding production records 
from 5 to 10 times those of plain iron dies which they 
have largely replaced. These dies have a hardness of 
275 to 300. Composition of the material usually is 
nickel-chromium iron which, after machining, is sub- 
jected to oil quenching and tempering. 

In the chilled-iron group, through the use of approxi- 
mately 4 to 5 per cent nickel and 1 to 2 per cent chrom- 
ium, irons of 600 to 700 Brinell are obtained without 
heat treatment. These irons have shown remarkable 
wear resistance in service. They find their greatest ap- 
plication in grinding burrs, chill rolls, crusher jaws, 
grinding balls and plates, sand and sludge pump parts, 
muller tires, chute plates and boxes, and pugmill knives, 
or generally where abrasive conditions exist. 

The resistance of cast iron to heat is well known, 
especially the tendency to resist warping and twisting as 
compared to steel. In our early work in the application 
of Hunt-Spiller gun iron to brake drums, this excellent 
property was especially noted. It is interesting to point 
out that at temperatures, for example, of 1,000 deg. F., 
cast iron loses less of its initial strength than does steel. 
Likewise, creep of cast iron seems to be less at elevated 
temperatures than steel. 

Where unusual resistance to heat is demanded and 
where temperatures are in the order of 1,200 to 1,400 
deg. F., a superior iron for this service has been developed 
by certain basic changes in composition where 12 to 15 
per cent nickel, together with 5 to 7 per cent copper is 
employed. Chromium is used in the order of 1.5 to 3 
per cent. This iron has proved excellent indeed in the 
fields where growth and warping, together with perma- 
nent distortion, has been an important factor. 

This iron has remarkable resistance to corrosion, and 
many useful electrical and non-magnetic characteristics. 
Its co-efficient of expansion of .000010 per deg. F. is 
approximately the same as that of aluminum and, there- 
fore, permits its use in connection with aluminum parts. 

In the case of resistance to growth and oxidation, 
this type of iron may show most unusual results. At 
temperatures of 1,500 deg. F. and in an oxidizing atmos- 
phere, this iron will show 10 to 12 times more resistance 
to oxide formation than plain cast iron. Some typical 
rates or corrosion of this iron compared to plain cast 
iron are shown in the accompanying table. 

This is an iron of modest physical properties, ranging 
in tensile strength from 20,000 to 40,000 Ib. per sq. in., 
3rinell hardness of 130 to 200, with good machinability, 
especially in the lower Brinell range. 


Heat Treatment 


Heat treatment has begun to occupy a more and more 
important part in the extended use of cast iron. This 
treatment might be listed as follows: 

1—Normalizing or stress-relief annealing at tempera- 
tures of approximately 1,000 to 1,100 deg. F., for the 
purpose of removing casting and machining stresses. 

2—Soft annealing at temperatures of approximately 
1,400 to 1,500 deg. F. for very rapid machining where 
strength factors are not important. 

3—Heat treatment for hardness where material is 
heated to 1,550 or 1,600 deg. F., quenched, generally in 
oil, and then drawn back at a temperature of 600 to 
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1,000 deg. F., dependent upon the hardness and other 
physical properties desired. Hardness values up to 475 
Brinell are thus obtained where hardness is the principal 
factor. ‘ 

4—Hot quenching.—A comparatively recent applica- 
tion where the iron is quenched in a heated medium, such 
as a hot salt bath in contrast to a cold quench. ‘This 
method develops unusual structures which have been 
found particularly satisfactory for resistance to wear in 
certain types of cam motion as well as other types of 
wear. This method has the advantage of a greater free- 
dom from distortion than the other methods. 

5—Nitriding.—Here an iron is made through the use 
of alloys, particularly aluminum, and such other elements 
as molybdenum and chromium, which makes the iron 
capable of being nitrided in a similar manner to the way 
in which steels are nitrided. This development, however, 
is in its early stages, but seems to offer some possibilities. 

6—Flame hardening is a process whereby an acetylene 
flame is directed upon the casting in such a manner as 
to raise the temperature of the surface of the metal above 
its critical point, following which is a curtain of water 
which produces upon the surface a condition of hardness 
similar in character to that type of hardness which is pro- 
duced when a casting is heated above its critical point 
and quenched in water. This process is being used in 
certain applications in the automotive industry as well as 
in the machine-tool field. 


Importance of Proper Design and Scientific 
Foundry Control 


Thus far, we have considered cast iron more from the 
standpoint of its mechanical properties as measured in 
the test bar. It is the casting you buy and use, however, 
not the test bar. Important, indeed, therefore, is the in- 
tegrity of the casting and its ability to meet present-day 
demands for a quality product. 

A most important factor in the integrity of castings, 
which should be of interest to every engineer, is the 
question of design. The Cast Metal Handbook, pub- 
lished in 1935 by the American Foundrymen’s Associa- 





Typical Rates of Corrosion of Nickel Resistant Iron 
Compared to Plain Cast Iron 


Comparative rates of corrosion 
ee 
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Corrosion Medium Ni Resistant Cast iron 


Hydrochloric acid—20 per cent .........-+. 1 180.3 
Nitric acid—20 per cent.....cccescsccccces 1 1.3 
Sulphuric acid—1 per cent ................ 1 62.2 
Sulphuric acid—20 per cent .........--.045 1 328.0 
Ammonium chloride—5 per cent .......-.... 1 3.3 
Ee UNE 5 -wbccdisa code a su s<besins esses 1 3.7 





tion, gives the following definition in reference to design 
of castings: “A well-designed gray-iron casting is one 
that can be made commercially, whose sections are no 
thicker than is essential to secure the desired strength, 
and whose members are proportioned evenly to avoid 
local slow cooling.” 

The greatest co-operation between the designer and 
the producing foundry is to be urged. Having a proper 
design then, with a recognition of the many problems in- 
volved, the burden of proof must rest upon the foundry 
to produce the soundest possible castings free from foun- 
dry defects and true to pattern. 

In our own foundry, this no longer involves hand-fired 
air furnaces of the old days, but air furnaces, larger and 
more effectively designed; melting with powdered coal 
with automatic draft control; electric eye control of the 
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Reading temperatures with the optical pyrometer on the 
Hunt-Spiller molding floor 


powdered-coal firing; preliminary analysis before tap- 
ping, and pyrometer-controlled temperature of the metal 
at each tap. Each group of castings in respect to design 
and metal thickness demands irons of the correct tem- 
perature for greater solidity, and this in turn involves 
pyrometer readings of the metal on the foundry floor. 
This desire for the utmost integrity of the casting de- 
mands a mold correct as to method of gating or risering 
so as to insure maximum soundness; a mold of proper 
hardness so as to restrain the metal and produce cast- 
ings as true as possible to pattern; a mold of the right 
molding-sand characteristics so as to permit free es- 
cape of mold gases and of proper strength so as to pre- 
vent the cutting of the mold by the incoming metal. To 
insure ourselves of these conditions, we maintain a sand 
laboratory devoted solely to the testing of molding sand. 
Several thousand tests a year are required to assure the 
necessary control. No longer do we depend upon the 
feel of a man’s fingers to tell the sand’s characteristics— 
all men’s fingers are not calibrated the same. 

Just as mechanical departments of our railroads have 
arisen to the occasion, and have met the challenge for 
locomotives of higher speeds and greater tractive force 
together with economy, so we in the foundry industry 
have, through research, with a real heritage to be proud 
of, endeavored to meet the challenge for irons of better 
and more uniform quality. 


Causes of 
Boiler Explosions 


(Continued from page 534) 


the last. The eighth cause is a comparatively recent 
discovery, and much time, money, and earnest organized 
effort have been expended to determine definitely the 
causes and remedies of this form of cracking. Progress 
has been made, but apparently the final answer has not 
yet been determined. 

The Locomotive Inspection Law and Rules provide 
remedies, or, at least, alleviations, for the first six causes 
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given. The law and rules provide a factor of safety that 
thus far has been found sufficient for the types of boilers 
generally used on locomotives, and require that the work- 
ing pressure for each boiler shall be fixed by the chief 
mechanical officer of the railroad involved, or by a com- 
petent mechanical engineer under his supervision after 
full consideration has been given to the design, work- 
manship, age, and condition of the boiler, and the con- 
clusions of these authorities are checked by our engineer- 
ing section. It is further provided that the railroads 
shall make regular inspections, both exterior and interior, 
and hydrostatic tests, at regular intervals, and furnish 
sworn reports showing the conditions found and the 
repairs made. Further, our inspectors are in constant 
circulation throughout their respective districts seeing 
that the railroads make the required inspections and 
repairs and that the boilers, and the entire locomotive, 
are maintained in such condition that they may be used 
without unnecessary peril to life or limb. 

These remedies have practically eliminated explosions 
caused by defects in construction, workmanship, and de- 
terioration, but the overheating of crown sheets due to 
low water continues to give us great concern. In some 
accidents contributory causes, such as improperly operat- 
ing feed-water appliances or stopped or partially 
stopped-up water-gage glasses, were found which may 
have tended to mislead those responsible for maintain- 
ing a safe water level. In other instances there were 
no discoverable conditions that might have misled or 
diverted attention. These accidents do occur at times 
despite the presence on some of the locomotives involved 
of devices for minimizing the heating of the crown sheet 
and for giving warning of a rapidly approaching dan- 
gerous low-water level, and which seemingly have 
accomplished their purposes in some instances. 


Diesel Locomotives in 


Seaboard Service 
(Continued from page 533) 


When we first received these locomotives, I was told 
by several that the load should be kept as near as pos- 
sible to 550 Ib. per hp. We started out with 13 cars 
and three Diesel units. (With our steam locomotive, 
we hauled 12 cars. When we put on the thirteenth car, 
we lost time, and it was necessary to doublehead.) The 
next trip, we increased to 14 cars. Now, the reserva- 
tions are so heavy that we regularly will have to have 
16 cars. On several occasions in the past it has been 
16 cars. 

When we get to a 16-car train, some of our station 
facilities have to be re-arranged. Otherwise, we would 
put a passenger off a quarter of a mile from the station, 
which wouldn’t be so good. With these long trains, it 
has been necessary on several occasions to make two 
stops to put off passengers. I would illustrate by saying 
that the Boston car might be up forward when you were 
stopping at Fort Lauderdale, and perhaps the car with 
New York passengers would be at the rear of the train, 
and they would have to get off a quarter of a mile away. 
Under those conditions, they wouldn’t get off. 

When we first got the Diesels, they were supposed to 
1,800 hp. Tests indicated that they developed 2,000 

p. 
To show the rapidity with which they accelerate with 
a 12-car train, after starting the train at a station, it 
was impossible to get on the second car provided a man 
was standing at the front of that train when it started. 
With 16 cars, we feel that we have a little reserve. 
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EDITORIALS 





Another Year, 
Another Index 


Send us your name and address if the contents of the 
editorial pages of the Railway Mechanical Engineer 
for the year 1939 are of permanent reference value to 
you, and in due course you will receive a copy of the 
index for the twelve issues of 1939. Subscribers hav- 
ing received the 1938 index are on our permanent 
mailing list and will receive a copy of the new index 
without further action on their part. 


*“Who’s Who in 
Railroading’’ 


Several inquiries have reached us concerning the an- 
nouncement of a publication entitled, “Who’s Who in 
Transportation and Communication.”’ This is not being 
published by the Simmons-Boardman Publishing Corp- 
oration, publisher of the Railway Mechanical Engineer. 
To avoid any possible misunderstanding, we take this 
opportunity to announce that “Who’s Who in Railroad- 
ing,” one of our publications, will shortly be revised, the 
latest previous edition—the ninth—having been pub- 
lished in 1930. Plans have been completed for its thor- 
ough revision. 


Two Schools 
Of Thought 


It is peculiarly an American idea to design passenger- 
train rolling stock with a view to the behavior of the 
car structures under destructive forces. Despite our 
highly developed operating methods and highly dis- 
ciplined personnel, there is always in the back of the 
designer’s mind the thought that collision or other 
violent change in the motion of cars are contingencies 
which he cannot ignore. 

In approaching the problems posed by these contin- 
gencies there are two opposing viewpoints. There is 
the belief in rigidity, a rigidity which, to the fullest 
extent that it can be built into the car, should aim at 
withstanding flexure and distortion up to the point of 
ultimate complete failure. There is the belief in the 
value of flexure and, as the point of failure approaches, 
of distortion, as cushions to reduce the shock of the 
ultimate end force and limit the extent of destructive 
failure. 

The cumulative experience of the behavior of passen- 
ger cars in wrecks led first to the development of the 
Railway Mail Service Specifications. With the adop- 
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tion of materials of greater strength or lighter weight, 
these specifications have been more closely defined as to 
certain details and locations. Both represent the views 
of the “rigidity” school of thought and under them cars 
are produced which will give a splendid account of 
themselves up to the point of failure. Within this 
limit, with favorable circumstances, they may come 
through the abnormal: stress of emergency quite un- 
damaged. On the other hand, the stiffer the structure 
of the train as a whole, the higher the end force to which 
its components are subjected and the greater the prob- 
ability that the most stressed or the weakest point will 
fail. It has been demonstrated many times that once 
failure starts in a car structure, it may end in the com- 
plete destruction of the car or at least in the destruc- 
tion of enough of it to snuff out the lives of the oc- 
cupants. In this type of construction no failure or dis- 
tortion is to be permitted up to a certain point. Be- 
yond this point there is no control of the kind or 
amount of destruction which may take place. 

The other school of thought is based on the belief 
in flexure and even of distortion as means of absorbing 
and dissipating energy and in reducing the magnitude 
of the end force when rolling stock is subjected to 
violent shocks. Reducing the magnitude of the end 
force reduces the probability of a complete and dis- 
astrous collapse at some point in the train, 

One depends upon the probable complete destruction 
of one or more cars as a means of saving the rest. 
The other hopes to prevent complete destruction of 
any one vehicle, even though there is the probability 
of some damage to all cars in the train. 

Carried to its logical conclusion, the latter viewpoint 
calls for the construction of definite weak points in the 
car structure so that failure of the structure may be as 
much under control as is the resistance to failure and 
distortion of the more rigid structure. 

This is by no means a new idea. Many years ago 
the incorporation of wire rope in the end structure of 
passenger cars was proposed as a means of utilizing 
the cushioning effect of the destruction of a part of the 
car superstructure near the ends and at the same time 
reducing the probability of complete telescoping of the 
car. A more practicable approach to the same objec- 
tive has been incorporated in an articulated car of 
aluminum alloy construction now in operation on the 
Brooklyn-Manhattan Transit Line in New York City. 

Aluminum cylinders on the end sills crush longi- 
tudinally under a high force in case of collision shocks. 


_ This force acts through a distance great enough to dis- 


sipate a definite and substantial amount of energy and 
to effectively reduce end forces at the time of ultimate 
contact with the car body, which otherwise might have 
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damaged or destroyed it. Thus, the car structure, as 
well as the passengers, are protected by a controlled 
failure when dangerous forces are encountered. 

Does not the more practical approach to the problem 
of energy dissipation under collision shocks lie in a 
structure with strength controlled to permit progressive 
failure by crushing of some part of the structure before 
the maximum resistance to failure is developed? Cars 
of such design, made up in a train would probably all, 
or nearly all, be damaged under severe collision shocks. 
The distance through which the cushioning resistance of 
controlled failure would act, could be great enough, 
however, to keep the end force down to a point at which 
no car need fail completely. Even though the total 
damage to equipment might be greater than in the case 
of cushioning the shock by the complete destruction of 
a single car, the hazard to passengers would be re- 
duced by a the absence of complete destruction of 
any car. 

If protection of passengers in case of collision shocks 
is a primary consideration in passenger-car design, 
then the control of the ultimate failure of the car struc- 
ture should certainly be as valid an objective of the de- 
signer as the control of the rigidity of the structure up 
to the point of failure. 


Lightweight Passenger Cars 

In Great Britain 

While passenger train cars in Great Britain have always 
been relatively smaller and hence lighter than those 
common: in American practice, British railway officers 
have not been slow to recognize the advantages in ad- 
ditional weight reductions which can be secured without 
sacrifice of strength. According to William A. Stanier, 
chief mechanical and electrical engineer, London, Mid- 
land & Scottish, in his paper written for the cancelled 
British-American Congress which was scheduled to 
take place at New York Sept. 4-8, 1939, an abstract 
of which is published in the December Mechanical 
Engineering, the restricted clearance limits in the 
British Isles of about 9 ft. between the high station 
platforms and 13 ft. 1 in. allowable height above rails, 
place a definite limit on locomotive size and restricts 
the maximum train weight to 660 tons, the coaches 
being generally 60 ft. long and weighing 33 tons. 
Previous British practice has been to provide a heavy 
steel underframe on which is mounted a wooden frame 
coach body sheathed in steel and having a steel roof. In 
the last few years, however, important departures from 
the traditional British standard form of construction 
have been made, utilizing high-tensile steels and electric 
arc- and spot-welding in an effort to effect substantial 
weight reductions. 

In the new designs of British passenger cars the 
separate identity of the body as distinct from the un- 
derframe has been largely abandoned, the underframe 
and body being based on the Vierendeel truss which 
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consists, according to Mr. Stanier, of a simple but rigid 
frame incorporating parallel top and bottom chords, 
with equal sections and a number of vertical columns 
which are rigidly connected to the chords to transmit 
bending movements as well as tension, compression and 
shear. The working out of this form of truss and its 
application to rolling stock is credited to the design 
office of the London, Midland & Scottish. 

In this method of car-body design, the main under- 
frame members form the bottom chord of the truss, the 
roof structure forming the top chord and the body side 
pillars, or posts, performing the functions of the col- 
umns. The panels are 1/16 in. thick and where un- 
supported over a considerable area, it is assumed that 
their resistance to buckling will not be great enough to 
justify taking them into account. Their use, however, 
is said to add to the factor of safety of the whole 
structure. 

In the fabrication of the car trucks by welding, spe- 
cial attention has been given to the junctions between 
the side frames or sills and cross members. The gus- 
sets are designed to reduce stress concentrations at the 
corners and at the same time leave the joints as strong 
and flexible as possible. Gussets are not butt welded 
to the members but overlap them, thus tending to pro- 
duce a more reliable joint. Free edges are curved to 
reduce rigidity and a further saving in weight is affected 
by the use of smaller wheels, namely, 3 ft. in diameter 
as compared with 3 ft. 714 in. in former types. 

In the construction of these cars at the railroad com- 
pany shops, it is interesting to note that, in spite of a 
production limited at times to three cars a week, the 
same progressive unit-assembly method is used which 
has, generally speaking, given such satisfactory results 
in American practice. 


Internal 
Streamlining 


In his papers before the Railway Fuel and Traveling 
Engineers’ Association at the 1938 and 1939 conventions, 
F. P. Roesch, vice president of the Standard Stoker 
Company raised some very pertinent questions con- 
cerning a number of details of locomotive design, most 
of them having to do with drafting and combustion. 
Some of these were at one time more or less necessary 
compromises which have survived the conditions which 
justified them. Some of them are obsolete or at least 
lacking in justification in the light of present day knowl- 
edge. Such a one is the cluttering of smoke boxes with 
obstructions to the flow of gases from the tube sheet 
to the stack, which called forth Mr. Roesch’s comment 
that a job of internal streamlining is needed in the 
front end. 

At the outset of its adaptation to railway rolling stock 
streamlining was thought to be justified by its effect 
in reducing wind resistance at the higher ranges of 
passenger-train operating speeds. Such benefits were 
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generally considered to begin at speeds of about 50 or 
60 miles an hour and, there is no doubt but that they 
are appreciable at the new cruising speeds of 90 to 100 
miles an hour. Comparing these velocities of air flow 
with the velocities of steam flow from the boiler to 
the cylinders, and the velocity of gas flow through the 
tubes and front end, it would seem that there is at 
least as much to be gained from a job of internal 
streamlining as from a job of external streamlining. 
Indeed one of the factors which contributed to the 
great increase in capacity and efficiency of the Paris- 
Orleans locomotives rebuilt under the direction of 
André Chapelon was the careful redesign of steam pass- 
ages to eliminate to the fullest extent possible all ob- 
structions to the free flow of the steam to the cylinders. 

The possibilities of improvement in the performance 
of the locomotive by a job of internal streamlining in 
the smoke box are probably not as great as in the 
case of the steam flow. On many existing locomotives 
the need is appreciable, none the less. Turbulence in 
their movement through the front end requires increased 
cylinder back pressure to produce the draft required 
in the firebox. 


The Answers Are 
Coming to Light 


In the 15 years that the Diesel-electric locomotive has 
been in the service of American railroads there have 
always been certain questions the answers to which 
were dependent upon future experience. Today there 
are over 600 units of this type of motive power in 
operation and while the records are far from complete 
the experience of the roads operating these locomotives 
is bringing out the facts that enable us to remove the 
uncertainties one by one. The paper read recently by 
E. H. Roy, general superintendent of motive power of 
the Seaboard Air Line, before the New England Rail- 
road Club, which appears elsewhere in this issue con- 
tains a number of the answers. 

Analyses of the relative costs of the items of opera- 
tion have conceded, for practical purposes, an equality 
in the matter of wages, supplies and. enginehouse 
expense between Diesel and steam, with fuel costs 
favorable to the Diesel and lubrication and fixed charges 
favorable to the steam locomotives: One of the big 
question marks so far has been the cost of maintenance. 
Certain information is now being brought to light con- 
cerning maintenance cost that looks as though Diesel 
repair costs are not going to run as high as many 
people thought they might. The figure of 6.0 cents 
per mile which Mr. Roy gave as the Seaboard’s cost 
for two million miles of running and the 9.5 to 12.7 
cents for the New Haven’s Comet are not excessive 
costs compared to steam. 

All through the paper and the subsequent discussion 
run two significant thoughts—the Diesel-electric is 
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established as a part of American railroading because 
it has shown its ability to attract revenue in passenger 
service and save money in switching service and, like 
all other transportation facilities, its future, now that 
the fanfare of its initiation is over, depends entirely 
on economic justification. American railroads are for- 
tunate that they have such highly developed transport 
tools to choose from. Let us hope that the next 10 years 
will see such spirited competition between steam and 
the Diesel that their development will result in a re- 
duction of operating costs far below present levels. 


New Books 


A History oF THE GROWTH OF THE STEAM ENGINE. 
Centennial edition. By Robert H. Thurston. Cor- 
nell University Press, Ithaca, N. Y. Price, $3. 


Among the many Thurston publications exhibited at 
Cornell University on October 25 in celebration of the 
one hundredth anniversary of the author’s birth was 
the centennial edition of “A History of the Growth of 
the Steam Engine” published especially for the occasion 
by the Cornell University Press. The appearance of 
this book in 1878 met the need for such a work in so 
satisfactory a manner that the book passed through six 
editions, an additional chapter being added to the last 
published in 1907. The supplementary chapter added 
to the centennial edition traces some of the more im- 
portant developments in steam power engineering ‘since 
the close of the nineteenth century. It was prepared by 
William N. Barnard, M.E., director of the Sibley 
School of Mechanical Engineering, Cornell University. 


MANvAL oN CutTtTinG oF Metats. Published by the 
American Society of Mechanical Engineers, 29 West 
Thirty-Ninth street, New York. 320 pages, 5¥% in. 
by 8% in. Price, $5. 


The Committee on Metal, appointed in August, 1932, 
by the A. S. M. E. Special Research Committee on 
Cutting Metals in an attempt to correlate the work done 
by many investigators since the presidential address of 
Frederick W. Taylor “On the Art of Cutting Metals” 
in 1906, has limited its present effort to a study of 
single-point cutting tools as used in turning in the lathe 
or similar machines. The manual, written to meet the 
requirements of the shop, is in a form that can be used 
directly by the mechanical engineer, production execu- 
tive, machine designer, or shop mechanic. It comprises : 
Part I—Factors influencing the cutting of metals; Part 
II—A series of tables of cutting speeds and horse- 
power for various cuts on different ferrous materials, 
and: Part III—The equations and constants required for 
calculating cutting speed, economic tool life, chip pres- 
sure, and horsepower, with instructions as to their use. 
Data on the use of tool shapes, depths of cut, feeds, 
etc., while not presented in the tables, can be calculated 
from the information given as to general relations. 
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AND ENGINEHOUSE 


Master Boiler Makers’ Report on 


The Renewal of Fireboxes’ 


Report by R. W. Barrett 


General Boiler Foreman, Canadian National 


W iru the application of all-welded fireboxes, it is no 
longer necessary nor economical to remove the boilers 
from the frames. New firebox repairs are handled the 
same as any other class repairs and foundation rings are 
not disturbed. The following procedure for removing 
old fireboxes is based upon the fact that the old sheets 
are used as templates for marking off the new sheets, 
due not only to the various classes of locomotive boilers, 
but also to boilers of the same class being built by 
different builders and varying in their staybolt layout. 

Outlining Sheet—Line up all sheets for cutting. If 
the wrapper sheet is to be applied in three pieces, make 
the joints of the side sheets and crown sheet not less 
than 15 in. below the highest point of the crown sheet 
as shown in Fig. 1. Line up the side sheet at the tube 
and door ends, leaving 3 in. of flange on each sheet and 
the crown sheet can be split through the center longi- 
tudinally for convenience of removal. 

Burning Out Sheets—Cut off all inside foundation 
rivet heads with an oxy-acetylene torch and burn in 
rivets, the thickness of the firebox sheet. All staybolts 
are then cut as shown in Fig. 1. All sheets are now cut 
through where lined up and removed in the following 
order: Side sheets, tube sheet, door sheet and crown 
sheet. 

Removing Staybolts From Outside Firebox Casing— 
As shown in Fig. 1 the butt of the staybolt is burnt off 
at the outside of the sheet, then play the torch at the 
telltale hold of the staybolt, meanwhile the helper ap- 
plies a length of pipe on the protruding end of the 
staybolt. As the telltale hole cavity is enlarged, the 
helper will rotate the pipe in a circular motion, thus 
reducing the heated staybolt in diameter, which is now 
easily removed from the hole. 

Repairing Foundation Rings—Worn and corroded 
areas at the bottom and caulking edges are built up 
with electric-arc welding and chipped smooth where 
necessary. Where there is excessive corrosion and holes 
are large, new side sections are welded in. 





Laying Out and Fabrication 


Side and Crown Sheets—Using the old sheets as tem- 
plates simplifies the job of laying out. These sheets are 
rolled flat and if a one-piece wrapper is to be applied, 
the old sheets are laid together on the new sheet. All 
staybolt and rivet holes and edges to be cut are lightly 
center punched. 

Firebox Tube Sheets—The old tube sheet is elevated 
on pedestals on top of the surface block and the outline 





* This report was one of the eight technical reports presented at the 
annual meeting of the Master Boiler Makers’ Association on October 17, 
18. and 19 at Chicago. 
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Committee report describes in 

detail the various methods used 

in the laying out, fabrication, 

and application of locomotive 
fireboxes 


of the sheet is transferred to the block. Center lines 
and the location of foundation-ring rivets are located on 
the surface block and the old sheet is then removed and 
the new sheet set up on the block and squared up with 
the outline of the old sheet. Center lines, etc., are trans- 
ferred ta the new sheet and flange-cutting line marked 
with a surface gauge. Tube holes are marked off from 
the template and staybolt and ring rivet holes are marked 
off from the old sheet. 

Door Sheets—Door sheets are also marked off from 
the old sheets. The firehole section is burned out which 
permits the door sheet to lie flat on the plate with the 
flange up. All holes are then center punched and the 
outline of the sheet is marked on the plates. 


Application to Boiler 


Assembling—Sheets are applied to the boiler in the 
following order: Side, crown, tube and door sheets. The 
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junction of the crown sheet and the side sheets is lined 
up and clamped for welding as shown at A, Fig. 3. 
Staybolts are run in from the outside about every fifth 
hole up against the inside sheet at the required water- 
space distance, then through the middle hole %-in. serv- 
ice bolts are applied. This method securely holds the 
plates in position while being welded. The flanges of 
the tube sheets are trued up and securely held by the 
use of clamps, as shown at B, Fig. 2. These clamps 
are applied either inside or outside as may be necessary. 

Welding—The firebox is now ready for welding 
which is done by the electric-arc method. First, the 
fire sheets are tack welded at various intervals, then the 
entire box is welded in the following order: Side sheets 
to crown (if applied in three pieces), the legs of both 
the tube and door sheets, crown sheet at the door and 


Method of Lining Up Side Sheets for Welding 
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tube ends, the firehole. After completion of the welding 
inside of the firebox, the top of the tube sheet on the 
water-space side has a light reinforcing weld applied 
as far down the side as possible. 

Riveting Foundation Ring—While the firebox is being 
welded, all foundation ring holes are reamed from the 
outside, after which the ring rivets are applied by the 
double-gun method, the rivet being applied from outside 
the firebox. 

Staybolting—The application of staybolts and crown- 
bolts is one which demands our best consideration if 
we are to avoid leaky staybolts. All bolts are set to a 
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gage to protrude through the sheet % in. All staybolts 
are riveted with a combination holder-on and driver. 
The inside and outside ends are riveted simultaneously, 
the outside hammer being supported by an angle-iron 
frame scaffold, as shown in Fig. 3. The top of the 
frame is held by stays located on any convenient stud. 

All crown bolts are also riveted by the double-gun 
method. For supporting the hammer outside, a frame, 
shown in Fig. 4 is erected. This frame is erected be- 
fore the crownbolts are applied, as it provides a safe 
platform and support for the air motor when tapping 
holes from the outside at the crown. The bottom knee 
angles are fastened by a bolt through a staybolt hole, 
and the top supporting angle is located on a convenient 
stud. 


Report by W. L. Kieninger 
General Boiler Foreman, Atchison, Topeka, and Santa Fe 


The flues are removed from the old firebox. The fire- 
box wrapper sheet is cut with an oxy-acetylene blow- 
pipe into about 10 sections and the mud-ring rivets are 
removed from the firebox sheets. The flue area of the 
back flue sheet is removed by the use of the cutting blow- 
pipe. The staybolts are then cut from the outside wrap- 
per plate, first removing those in the lower sections to 
permit the side sections to be removed, then removing 
the crown-sheet sections and permitting them to fall to 
the floor. The door sheet is likewise removed in similar 
sections. These sections are usually four to five stay- 
bolt spaces wide and about 12 to'16 staybolt spaces in 
length. These sizes are found to be the most convenient 
for handling. 

The removal of mud-ring rivets and corner plugs from 
the outside wrapper sheet is made so as to remove the 
mud ring, after which the boiler is given an internal 
inspection. If it is found that the staybolt holes are to 
exceed 11%-in. diameter, consideration is given to the 
application of bushings or new outside casing sides, 
based on the number of staybolt holes to be bushed. 

Since the new firebox plates have all been laid out, 
they are moved to the shears for shaping and then to 
the punch and the drill, respectively. All holes in the 
wrapper sheet for the stayolts are punched 1%4¢ in. in 
diameter except those within the location of the short 
radius of each side of the crown sheet. These are drilled 
after the plate has been rolled to the proper shape. The 
door and flue sheets are sheared and made ready to 
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punch. All staybolt holes are punched 1%¢ in. in 
diameter and flue holes are punched 154¢ in. except the 
outside holes adjacent to the flange. The door and back 
flue sheets are then placed in the annealing furnace and 
the flanges are squared and the sheets are straightened 
or properly shaped during the same heat. The flue- and 
door-sheet flanges are laid out for rivet holes and these 
are punched at the flange punch, except for the lower 
12 holes on each flange and the outer rows of staybolt 
and flue holes which are drilled. The rivet holes in the 
flanges are countersunk and the flanges are chipped to 
the standard taper for fireboxes or from the thickness 
of the plate to %4 in. at the caulking edge. 

The wrapper, door, and flue sheets are then fitted into 
the mud ring and all flanges are laid up. Riveting is 
started at the top center of the crown sheet working 
down one side at a time using a No. 90 pneumatic ham- 
mer and all rivets are double gunned. After the firebox 
is in place, it is squared up with the outer casing sheets 
and held in place with strong backs that also hold the 
plates in Tine and the fire door is then laid up to the 
hole in the back head, prepared, and electric welded. 

All staybolts and radials are cut off to length by the 
oxy-acetylene cutting blowpipe, leaving from three to four 
threads for heading of bolts. All flexible staybolt holes 
are threaded and the flexible stays are applied after the 
rigid staybolts. The flue holes in both the front and 
the back flue sheets are examined for roughness and 
filed before copper ferrules are applied to the back flue 
sheet only and made ready for the flues by rolling into 
place, being sure not to permit the coppers to project 
on the fire side of the sheet. 


Report by E. H. Heidel 


General Boiler Foreman, Chicago, Milwaukee, and St. Paul 


With the universal use of welded seams in the firebox, 
the renewal of firebox sheets can be accomplished more 
economically by applying the sheets while the boiler is 
on the frame. When removing the old firebox, the rivet 
heads should be cut off with a torch or rivet buster, de- 
pending on the heads of the rivets. Staybolts and radials 
should be cut off, after which the sheets in the firebox 
are cut into sections about 24 in. by 36 in., which are 
convenient for handling. Lower sections are removed 
first. 

When replacing the firebox sheets; the new sheets are 
laid-out from the latest blueprints. Patterns for crown 
sheets, side-sheets, door sheets, flue sheets, etc., should 
be used for-interchangeability and, if not available, the 
sheets should be developed and patterns made. After 
being laid out, the sheets are sheared and staybolt holes 
drilled 3% g in. smaller than the threaded size. Pilot holes 
for the flue hole cutter are punched in the flue sheets, 
except possibly for the flues adjacent to the flange. 

In applying the new sheets, the crown sheet, door 
sheet and flue sheet should be placed in the back end, 
after. which the side sheets are applied. - All séams 
should be prepared for butt welds, preferably with a 
row of-stayboltson each side of the weld. “Welding 
should be: done from both the fire side and the water 
side of the sheet wherever -possible, and in locations 
where it is not practical to weld from -the water side, 
penetration of the weld should be checked by. means of 
a small -light on a gooseneck extension which can- be 
inserted through the adjacent staybolt holes. 

- After the sheets are applied,-a few bolts: are: put: in 
through the sheet to stay it. Bolts must be-applied with 
a snug fit. Bolts too tight in the sheet are just as bad 
as bolts too loose, and a bolt which can be readily 
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handled with a 16-in. wrench will give the best results. 
Staybolt holes should be tapped from the outside. Bolts 
should be cut off with three threads outside the sheet, 
and square with the sheet to secure a good uniform job. 

Taper crown bolts, applied from the inside, should be 
used in the center rows of the crown sheet and back of 
the first five or six rows of expansion bolts. Flexible 
bolts should be applied in the breaking zones, and welded 
sleeves should be used exclusively. 


Report by L. J. Murray 


General Boiler Foreman, Western Maryland 


The Western Maryland varies from the assembly of 
the plain firebox by the introduction of Nicholson 
thermic syphons. We require syphons to be furnished 
with flanges of sufficient width and length to form the 
entire crown sheet as shown in Fig. 5. This method 
reduces the amount of welding required for an installa- 
tion and as the crown stay holes are drilled in the flanges, 
the crown sheet is actually in place when the syphons 
are installed. 

After the syphons are set in place, being sure they 
are set at the proper transverse spacing for application 
of a brich arch, they should be welded at the crown. 
While this is being done, the syphon necks should be 
free to move about in the diaphragms and this requires 
that the diaphragm holes: should have sufficient clear- 
ance for considerable movement. With welding com- 
pleted, the holes for the crown bolts are tapped, bolts 
applied and driven with the syphon necks still free to 


, move as it has been proved that driving crown bolts 


raises the sheet and the syphons. Allowing the necks 
to move avoids locking up initial strains in the necks. 
The final operation of the entire installation is closing the 
diaphragm flanges about the necks and welding in place. 

There are times when the back trailer frames are re- 
moved to apply the firebox without removing the boiler 
from the frames. This is based on the condition of the 
smoke box and waist sheet bolts. When the trailer 
frames are not removed and the boiler remains on the 
frames, the back end is removed from the boiler at the 
connection seam. 





Fig. 5—The large syphon flanges form the crown sheet 
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Report by F. A. Longo 


Welding and Boiler Supervisor, Southern Pacific 


The more economical and safer method of renewing 
fireboxes in locomotive boilers is to remove the boiler 
from the frame. The new firebox can be assembled and 
fitted together better on the floor than it can be assem- 
bled in the boiler. 

The removal of staybolts from-the boiler:may be done 
according to the procedure indicated in Fig. 6: The 
flame of the cutting torch should be directed against 
the edge of the telltale hole until the metal is heated. 
The cutting jet of the oxygen is then gradually applied, 
while at the same time the cutting torch is moved back 
and rotated so that at a distance of 1% in., the full 
pressure of the cutting jet is being used. After a 
depth of approximately %4 in. is reached, the flame 
should be directed at a 45-deg. angle to the bolt until 
the flame pierces the bolt, thus completing the operation. 

The type of weld used in the new fireboxes is the 
single, V-weld and, as the welders have access to both 
sides of the sheet, the seams must be welded from both 
sides. The success of a welding job depends a great 
deal on how it is prepared and, for this reason, the 
welder should see that the work to be done is properly 





Fig. 6—Procedure for removing staybolts by use of the cutting torch 


bevelled and the edges thoroughly cleaned from dirt, 
scale and grease. 

When applying staybolts to the side sheets, a few scat- 
tered holes should be tapped and staybolts applied so 
there will be no possibility of the sheets getting out of 
alignment while being tapped. Where staybolts are 
being applied at the same place where threaded, it is 
better to fit the staybolts to the sheet, rather than to a 
gauge. This will eliminate the possibility of the stay- 
bolts becoming too tight, due to tap wear. 

Staybolt application should start at the foundation 
ring and work up. This will insure the long bolts being 
used where they belong. All rigid staybolts in close 
proximity to flexible bolts should be in place before the 
application of flexible bolts. The fit in the sheet must 
be such that the ordinary strength of one hand on a 
12 in. wrench is just sufficient to turn the bolt in the 
sheet. 

In tapping holes for flexible bolts, it is important to 
screw a cap or plug in the outside sleeves and in cases 
where no sleeves are used, a bushing should be applied 
in the holes in the outside sheet, which permit the exten- 
sion on the tap to serve as a guide in tapping out the 
hole in the inside sheet, thereby giving assurance of a 
perfect alignment of the hole with the sleeves.on the 
outside sheet. When cutting the threads on the bolt- 
threading machine, the top end of the taper radial ‘in 
the outside wrapper sheet should be a trifle loose and 
the bottom end should fit snug. 
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Fig. 7—First operation in assembly of new firebox with boiler 


Report by E. J. Brennan 


General Boiler Foreman, Boston and Maine 


Where shops are equipped with overhead cranes or 
other facilities to properly handle boilers off and on the 
frames, it is far more economical and efficient to apply 
fireboxes with the boiler removed from the frame. 
When boilers are removed from their frames and placed 
on rollers, they can be turned into whatever position is 
desired to perform the different operations. 

The firebox is assembled on the floor. Sheets are 
placed in the mud ring, lined up, chipped, and fitted for 
welding. Sheets are beveled and welded from the fire- 
side and reinforced or back-welded on the water side. 

(Continued on page 549) 





Fig. 8—Second operation in assembly of new firebox with boiler 
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GOOD MEN 





The machinist put on his goggles and started to 

burn and the way he was using it, he could have 

served a year in jail putting in all of his spare 
time to burn the bars 


Lasr summer when business on the Plains 
Division of the S. P. & W. was poor and 
forces reduced in proportion, washroom 
-Tumor predicted that the roundhouse at 
Plainville would be abolished and the equip- 
ment moved away. Now that business has 
picked up and four new stalls being added, 


washroom gossip has planned complete rebuilding and 
extending of the roundhouse, new and larger machine 
shop equipped with new machines and other facilities to 


match. 


ARE HARD TO FIND 


by 
Walt 
Wyre 






Chances are that the present rumor has 
no more truth in it than the previous one, 
but that is not what is worrying Jim Evans, 
the roundhouse foreman. 

When business started falling off, appro- 
priations for maintenance of equipment were 
reduced. That meant laying off men. Loco- 


motives were laid off, too, taken out of service and stored 
on the “dead” track. Some of the locomotives stored 
were in fair condition for service. 


Then the force was reduced to a point sufficient ‘0 
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handle only running repairs. Locomotives that were 
long overdue for classified repairs continued to run until 
they became standing invitations for Forms 5. In des- 
peration Evans took serviceable engines out of storage 
and replaced them with ones that weren’t until some 
would-be wit dubbed the dead storage track “the five- 
year test track.” 

The European war revived railroad: business like a 
dash of ice water in the face of a person asleep. Before 
anyone was well aware of the fact, the business was 
there and no power to move it. 

Every furloughed mechanic was. called back. Some of 
them came, others had found jobs and accumulated sen- 
iority at other points. A call was sent out over the 
S. P. & W. system for mechanics and plenty of them 
answered the call, 

Most of the men reporting for service were from 
backshops with little, if any, roundhouse experience. 


Evans was two engines short and four hours behind 
when Dudley Davis and Ray Harper, both machinists, 
reported for duty one morning about nine-thirty. The 
foreman was out at the dead engine track trying to 
figure which one of the 5000’s had enough serviceable 
parts to build an engine from and wasn’t due a five-year 
test. 

“Are you the roundhouse foreman?’ Davis asked 
Evans. 

“Yes,” Evans admitted, “and I won’t have time to 
- to you until sometime this afternoon; maybe not 
then.” 

“We were told to report to you to go to work. We 
are machinists,” Harper said. 

“Why didn’t you say so? How soon can you start?” 

“We weren’t figuring on going to work until in the 
morning,” Harper replied, “but guess we could start 
at noon today.” 

Evans was walking around the 5081 while the con- 
versation was going on, the two nut-splitters following. 
“Had any running repair experience?” Evans asked, at 
the same time looking the locomotive’s valve motion over. 

Both men had done some running repair work, but 
not in many years. Davis had been in the erecting shop 
the past twelve years, while Harper had been running 
a small turret lathe. 

“Well,” Evans stopped long enough to bite off a chew 
of horseshoe, “I’ll have this engine in the roundhouse 
by one o’clock. Look it over, Davis, and do whatever 
is necessary to make it fit to run. Some of the rod 
bushings will have to be renewed. I think I can use you 
in the machine shop,” he said to Harper. 

Davis was fitted up with a tool box, assigned a helper, 
and told to start in on the 5081. He went to work with 
a will taking off rods as though he were on piece work 
at so much each for rods removed. 

He dropped all the rods on the right side, then did the 
same on the left. That finished, he looked over the valve 
gear, decided it needed new bushings throughout and 
started taking the valve gear down, 

About that time Evans came by to see how the new 
machinist was getting along. The foreman looked at 
the rods on the floor beside the engine and blinked his 
eyes like a toad in a hailstorm. ; 

“Did all of the rods have to come down?” Evans asked. 

“Yeah,” Davis knocked a pin out of the valve gear, “all 
of the bushings are pretty badly worn. I think both 
main pins need grinding % 

“You mean you are figuring on renewing all the rod 
bushings on both sides and truing up the main pins?” 

i and new bushings in the valve gear,’ Davis 
added. ‘That’s all I’ve looked at so far.” 
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“Jumping hot boxes!” Evans exploded. “I didn’t 
mean do everything the engine needed! I meant do 
just what is absolutely necessary to make a trip. If 
bushings are not worn right up to the limit, let them go! 
Have you got a machine man started making the bushings 
et?” 

“No, I thought I’d get it all torn down, then get a 
lathe man started on the machine work,” Davis said. 

“Well, put the rods back up and just renew the worst 
bushings.” Evans turned and walked to the board, talk- 
ing to himself, 

He had planned to run the 5081 on an extra west at 
6:45, but chances were beginning to look slim. 

Davis put the rods back up on the left side, then did 
the same on the right. Evans, busy with a hundred and 
one odd jobs and in between trying to stall off the dis- 
patcher who was asking for engines, didn’t get back to 
the 5081 until nearly four o’clock. 

“How are you coming?’ the foreman asked Davis 
again. 

“All right, I guess. The middle connection brass on 
the left side will have to be renewed and both front end 
main rod brasses are bad.” 

“Getting them made?” 

“Not yet; just finished getting the rods up on this 
side,” he explained. 


Evans left his teeth prints in his lower lip as he walked 
away. Three hours gone and the 5081 not one inch 
nearer ready to run than it had been when it was shoved 
in the house at one o’clock. Swearing wouldn’t help 
matters any, though, and the foreman didn’t have time 
to explain how a good running repair man went about 
getting an engine out in a hurry, and there wasn’t an- 
other machinist available to put on the engine. 

In the machine shop, Harper wasn’t doing very much 
better, There weren't any tires to be turned at that 
particular time, and if there had been he had a man 
regularly assigned to run the wheel lathe. The seniority 
ruling would have prevented putting Harper on the job. 

There was a set of driving boxes for the 5092 waiting 
to be bored, though, and Harper was put on that. Evans 
noticed that the machinist was a little nervous and acted 
as though he was afraid the boring mill would start 
snapping at him. 

The foreman told one of the other machine men to 
show Harper about the controls on the boring mill, then 
Evans went to the office to take an aspirin and call the 
despatcher. 

Harper set up the first driving box in the all-time slow 
record of one hour and twenty minutes. It took him 
about the same length of time to bore the brass off center 
and too large. Fortunately, the five o’clock whistle blew 
before Harper had time to ruin another crown brass. 

Back in the roundhouse while Davis was practicing re- 
moving and replacing rods, the 5081 had been washed, 
filled, and fired. The locomotive had 60 Ib. of steam in 
the boiler before anyone noticed a leaking stud. It had 
been marked with yellow crayon when previously in- 
spected, but dust had made the marking dim and Davis 
never thought of looking the engine over for such defects. 

Once again Evans had to clamp down on his lower 
lip to keep from saying something he shouldn’t. The 
foreman managed to hold his temper though, and his 
voice was calm when he gave instruction to blow the en- 
gine down soon as possible so the stud could be burned 
out and a new one put in. 

After Davis had finally decided that two main rod 
brasses and one middle connection brass were all that had 
to be renewed immediately, he sent his helper to inform 
a lathe man. 


547 




































The machinist put in a little time tightening nuts here 
and there and then climbed up into the cab to wait for 
the bushings. The machine man had two or three jobs 
ahead and it seemed that five o’clock would get there 
before the bushings. 

Davis seemed content to wait patiently, not because 
he didn’t want to work, but because he didn’t know what 
else to do. His helper, more accustomed to roundhouse 
work, knew better, particularly when he saw the foreman 
coming towards the cab. 

“Tell him I’ve gone after a cutting torch to burn out 
the stud,” the helper whispered hurriedly and climbed 
out of the cab on the side opposite the foreman. 

“Ts it blown down?” Evans called to the machinist. 

“Yes,” Davis replied, “my helper is gone after a cut- 
ting torch to burn out the stud.” 

“Get it soon as you can.” There was more of hope 
than expectation in Evans’ voice. 

Davis evidently had not had a great deal of ex- 
perience using a cutting torch. After he had put in 
several minutes trying to adjust the flame, his helper 
adjusted it for him. 

The machinist put on his goggles and started to burn 
and the way he was using it, he could have served a 
year in jail putting in all his spare time trying to burn 
the bars. He burned all around the stud and burned 
the tip off the torch, 

“Would you like for me to try it?” the helper asked 
after he had gotten another tip. 

“Yes, if you don’t mind. I’m a little out of practice.” 

The helper, although not an expert, managed to burn 
through the stud without enlarging the threaded hole, 
but it was already damaged so that it would have to be 
reamed and a 1%” stud put in where the % one had 
been. The five o’clock whistle caught Davis and his 
helper reaming on the hole. 


Evans had to have the engine. He had already put the 
despatcher off twice, finally telling him he could have it 
at 8:00. He didn’t have another 5000 to run in its place. 
The 5093 was coming in on the train at 6:00 and it was 
already marked up to run east at 8:00. If he left Davis 
on the job alone, chances were the engine wotild not be 
finished, If he took Davis off and put another machinist 
on, there was chance for a grievance with perhaps claim 
for time. And he had already piled up more overtime 
than the law allows. 

Between getting eaten up for excessive overtime and 
a terminal delay, Evans decided on the former. He told 
Johnson, one of his best running repair machinists, to 
stay and help Davis finish the 5081. What really hap- 
pened was Davis stood around with his mouth open, 
while Johnson and the two helpers did the work. Davis 
was willing, but by the time he found out what to do 
next one of the other men had the job done. 

Next day things went from bad to worse. Harper 
didn’t ruin any more driving box brasses, but he did a 
fair job on the boring mill. He tried to change gears 
without throwing out the clutch and scattered gear teeth 
all over the shop. 

The road foreman came in on the 5086 with a report 
long as a congressional investigation—engine won’t 
steam, driving boxes pounding; rides hard; booster 
won't work; feedwater pump won’t supply the boiler; 
engine lame, and two typewritten pages more. 

“Are you certain it got here without falling to pieces ?” 
Evans asked the road foreman. 

“It’s a miracle that it did,” the road foreman replied. 
“And at that, we had to set out twelve loads to make it.” 

Evans had no comeback for that and beat it to the 
roundhouse while the going was good. 
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When the 5086 was in the house, the foreman hung 
the work report up in front of the engine and stood a 
moment thinking who to put on it. Davis was the only 
one he had that could be spared, but he also knew that 
the engine would be due for an annual inspection before 
Davis got it done if the machinist were left to handle it. 
Then Evans had an inspiration. He decided to give the 
machinist one job at a time and give him another one 
when that was done. Evans decided to have him renew 
the piston packing first. 

Davis pitched in on the right piston first. When that 
one was pulled, he started in on the left one. When both 
pistons were out, the machinist told his helper to go to 
the storeroom and get two sets of packing rings. 

“They didn’t have but one set.” The helper set a 
heavy package down on a vise stand. 

“Why didn’t you bring them?” Davis asked. 

“T did; here they are.” The helper tore the paper 
from around the package of the sectional packing rings. 

“You mean the rings are in a lot of little pieces?” 
Davis said, 

“Sure; all of the 5000’s use sectional packing rings. 
That’s the only kind we can get. Didn’t you ever put 
any of them in?” 

“No, but I guess I can.” Davis picked up one of the 
L-shaped sections and looked at it curiously. Then he 
picked up another piece and tentatively placed them 
together. 

“That’s the way they fit together,” the helper said. 
“We use a clamp to hold them in place while putting 
the piston in. I'll go get a clamp.” 

The machinist had considerable trouble getting the 
first ring in, but the next one went easy. 

“Are you sure you got that last one in right?” t the 
helper asked. “You know, if they are put in wrong 
the rings are likely to come out and cause trouble.” 

“Sure,” Davis said. “It’s in all right.” But it wasn’t; 
the sectional ring in front was turned backwards in the 
groove, 

That might not have caused any trouble if the bull ring 
had not been worn, but it was almost to the limit and 
the cylinder was worn too, which made it worse. That 
allowed sections of the ring to drop down and hang on the 
counterbore at the front end of the cylinder. 

It happened seventy-three miles out of Plainville. 
When the sections of the ring hung against the counter- 
bore, something had to happen. Usually in a case of that 
kind the pieces of ring are smashed to bits and blown 
out through the exhaust. That wasn’t what happened 
this time. 

Perhaps the piston head was already cracked. Maybe 
the metal was crystallized. At any rate, the piston head 
gave way and knocked the front cylinder head off and it 
carried a chunk of the cylinder casting with it. None 
of which could have happened if the ring had been 
properly put in. 

Evans knew in his own mind what caused the 5086 to 
tear up, but there was no way of proving it. There 
wasn’t enough left of the sectional piston packing to 
show that there had ever been any put in, let alone 
prove that it was put in wrong. 


Iw the days that followed, the two machinists proved to 
be of little value to the company. Evans had just about 
made up his mind to disqualify them both if they didn’t 
show marked improvement. 

After the boring mill broke down, the drop-pit gang 
got behind waiting on driving boxes. When the machine 
was repaired, the foreman put Cox, the best man in the 


machine shop, on it and assigned a night man temporarily 
on the job. 
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Next day he sent Davis and his helper to the drop-pit. 
That was to be the machinist’s last chance to make good. 
If he fell down on that, Evans decided to get rid of him, 
even if he had to reduce the force to cut the two new 
men off. 

But Davis didn’t fall down. No one in the roundhouse 
at Plainville had ever seen parts of a locomotive put in 
place in as short time. The engine was finished a full 
day sooner than Evans had hoped. When it made a 
good run without running hot, all thoughts of dis- 
qualifying Davis vanished. 

He was not quite so fortunate in finding a place where 
Horton fitted. One day when the regular wheel lathe 
man was off, Horton ran the machine and did good work. 
He is learning on the other machines and in time will 
make a good all-around machine man, but as Evans says, 
he wanted mechanics, not apprentices. 

A boilermaker and a pipe man were the next two 
mechanics to report for work at Plainville. When they 
showed up, Evans called them in the office to talk to 
them. The pipe man’s experience was O.K., and he 
turned out to be a good man on running repair. 

“What kind of experience have you had?” Evans 
asked the boilermaker. 

“Laying out mostly,” the boilermaker replied. “I’ve 
been on the lay-out job nearly ten years.” 

“Can you do electric welding?” 

“No, I never did, but guess I could learn,” the boiler- 
maker said. 

“Ever do any hot work?” 

“Very little; in fact, I’ve done very little repair work 
of any kind. I learned the trade in a boiler shop build- 
ing boilers and I’ve been on lay-out work most of the 
time I’ve been with the railroad.” 

“Well, I don’t know;” the foreman shook his head, 
“I’m satisfied you'll have to go on nights in a few days. 
The man now on nights has been wanting to come.on 
days for some time. You'll have a sweet time on that 
job. I'll try you on days a while.” 

Two or three days later the master mechanic called 
Evans in the office. “We’ve increased the force four 
mechanics and four helpers, yet you are running up more 
overtime than ever, and I can’t see that our power is 
getting in any better condition.” 

“That’s right,” Evans agreed. “But the trouble is, the 
new men are all Chick Sales mechanics.” 

“What do you mean ‘Chick Sales’ mechanics?” the 
master mechanic asked. 

“They are all specialists. Take the boilermaker that 
came in a few days ago. He’s a lay-out man. Chances 
are he could lay out and build a fire box quick as the 
none one, but the trouble is we don’t build fire boxes 
here,” 

“Why don’t you disqualify them?” 

“If I did we might get some that are worse. They'll 
all probably be good men with a little roundhouse ex- 
perience, and if we ever did need good men, we need 
them now.” 


The Renewal 
of Fireboxes 


(Continued from page 545) 


The boiler is placed on rollers upside down, after which 
the firebox is dropped in place and the mud ring is set 
in. The firebox is lined up in the shell and the water 
space divided equally and sufficient staybolts are applied 
to hold the firebox in position. The mud ring is fitted, 
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the corners are laid up both inside and out, the holes 
are reamed, and mud-ring rivets are applied. 

All staybolts and radials are applied to within one 
row of the outside syphon flange weld. On locomotives 
with two or three syphons in the firebox, it is very dif- 
ficult to drive the upper rows of staybolts and radials 
with the syphons in place. For this reason we apply 
all staybolts and radials before applying the syphons. 
The syphons are then set in place, fitted up and made 
ready to weld. They are welded down-handed from 
the fireside. After all the seams have been completely 
welded, the boiler is turned right side up, and the seams 
are back-welded on the water side. The tubes and flues 
are then applied and the boiler is tested and made ready 
to transfer to the erecting floor to place on the frames. 


Report by H. L. Livers 


Boiler Shop Foreman, Texas and Pacific 


The laying out of all firebox sheets is done by tem- 
plates. Instead of drilling one sheet, we stack from 
three to ten sheets as the need may be and, using a 
marked sheet as a template, drill through all the sheets. 
After sand blasting, an inspection of the wrapper sheet, 
back head and throat sheet is made, and all defects are 
repaired before the firebox is applied. All staybolt holes 
are checked and holes larger than 1444 in. are reduced 
to 1 in. by electric welding. 

The wrapper sheet is rolled and the sheets are fitted 
in the mud ring. The sheets are laid up and the rivet 
holes are reamed. The firebox is placed on end to drive 
the rivets, starting in the center and riveted to within 
six rivets from the mud-ring corner. After the rivets 
are driven, the firebox is placed on its side and the mud- 
ring corners are laid up. The six remaining rivets are 
driven and all mud-ring corners are welded 12 in. above 
the mud ring. All firebox rivets are double gunned. 
The firebox is then caulked on both sides and fitted into 
the boiler shell. 

In boilers with combustion-type fireboxes, we renew 
these by an entirely different method. These locomotives 
have a four-wheel trailer frame. These are run out 
when the wheels are removed, giving ample room to 
apply the firebox sheets without removing the boiler 
from the frame. 

After removing the firebox staybolts, radials and flex- 
ible bolt heads, the firebox is sandblasted and the neces- 
sary repairs are made. The syphons are fitted to the 
crown sheet, and the crown sheet is placed in the shell 
using chain blocks and holding in place by long bolts 
through the roof sheet. Then the door and inside throat 
sheet, back flue sheet, combustion chamber, and side 
sheets are fitted in the order named. All seams are butt 
welded, except the back flue sheet and across the top 
of the door sheet. 


Discussion 


The discussion of this subject indicated that there was 
considerable difference of opinion on whether the boiler 
should or should not be removed from the frame for 
the renewal of the firebox. One member stated that at 
a time study made by the railroad which he represented 
showed a saving of $250 was obtained by removing the 
boiler from the frame when doing this repair job. 
Furthermore, he said, there is less interference between 
the boilermakers and the machinists in performing their 
duties. 

Another member referred to the better work that can 
be done when the boiler is removed from the frames. 
He explained that this procedure permits the placing of 
the firebox in the proper position for welding. 
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Another speaker said that they had found it more 
economical to apply new fireboxes without removing the 
boilers from the frames. It was pointed out that the 
proper method to be used may depend upon the avail- 
able shop facilities and is also influenced by the design 
of the locomotive under repairs. 


Methods for 
Welding Locomotive Frames 


In spite of the rapid increase in the amount of weld- 
ing in the railroad shop today, welding locomotive 
frames still occupies an important place. Not only is it 
necessary for the welder to get a nearly perfect weld, 
but the frame must be correctly prepared. There are 
a few fundamentals that are imperative for good frame 
welding. ' 

Let us first consider a locomotive with a broken top 
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Fig. 1—Device for expanding frame jaws 


generally occurs in back of a spring hanger and is often 
caused by electric welding a steel plate in a worn spot 
in the frame caused by the chafing of the spring hanger. 
There would be fewer broken frames if this practice 
were eliminated. In the event that a spring hanger 
chafing plate does move and the frame is gouged out, 
it is better to build up the worn spot solid, either with 
bronze, applied witii the torch, or with steel, applied by 
electric welding. 

Although it would seem impossible to expand a frame 
break %4 in. it is quite simple when the proper procedure 
is followed. After the wheels have been dropped, the 
frame wedge belonging in the jaw is placed in position. 
This provides a straight surface to jack or wedge against. 
Next, the expander, shown in Fig. 1, is inserted in the 
jaw in line with the bottom rail of the frame. Before 
going any further, the frame must be trammed so that 
the expansion may be measured so as to know when 
the proper amount has been reached. This amount varies 
with the size of the frame. It is well for the operator 
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Fig. 2—Method of spreading jaws and scarfing the break 


to base his calculations on a 5-in. square section. This 
size requires exactly % in. Naturally there must be 
slightly more for larger sections and less for smaller 
ones. If the proper amount of expansion cannot be 
secured by the above method, it is a simple matter to 
cut the pedestal. 

After the frame is expanded, it must be scarfed out 
for welding. There are numerous ways of doing this, 
but the generally accepted one is as follows: Find the 
center of the frame on top and center punch it. Then 
center punch a line down the face of the frame 1 in. 
each side of the break. When the bottom is reached 
curve the scarf in toward the break so that the bottom 
edge of the frame rail remains intact. Curving the cut 
in at the bottom saves the bother of putting a plate oti 
to start the weld. The scarf should then be chipped 
free of all oxide. This method is shown in Fig. 2. 

It is customary to have at least three operators on 
a frame weld of any size. While this is not absolutely 
necessary, it is a good plan because it has been proved 
that a tired operator is quite apt to be a little careless in 
the application of the weld metal. The extreme heat 
and rarefied air adjacent to a heavy weld rapidly sap the 
vitality of a welder and cause him to tire quickly. To 
insure the best type of welding, operators should not 
be permitted to weld on heavy sections more than one 
hour at a time. Fig. 3 shows a cooler designed to add 
to the comfort of the welder. 

There are many kinds of frame breaks but this is 
typical and with a little ingenuity the operator should 
be able to arrange the expander to give the most expan- 
sion with the least effort in every case. 

There are times when a frame must be repaired by 
some method of welding that does not require so much 
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Bronze rod has a tensile strength suitable for this ap- 
plication and can be used with the assurance of a satis- 
factory result. When a locomotive frame is broken in 
an emergency, it becomes necessary to repair in the least 
possible time. The frame may be cut out and filled 
with bronze without any expansion or removing any 
parts. Of course, this temporary repair is removed at 
the earliest opportunity and a more permanent weld 
substituted. 

Another solution is welding with the shielded-arc 
process, where little expansion is required and if a few 
simple rules are followed excellent results may be ex- 
pected. The scarf must be free of all oxide; a good 
grade of rod must be used (there is no economy in 
cheap welding rod), and all slag must be removed from 
each layer. It is a good plan to peen each layer with an 
air hammer. This helps to remove some of the strains 
set up by the contraction of the weld metal. Finally, 
the weld should be annealed by heating to a cherry red 
with a charcoal fire, or similar method. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer, Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Method for Rolling 
Crown and Firebox Sheets 
Q.—What is the proper way to roll the crown and sides of a 


firebox where the crown and sides and the combustion cham- 
ber are to be made in one piece?—J. S. 


A.—The following method is used in rolling the crown 
and sides on fireboxes having combustion chambers. 
Figs. 1 and 2 illustrate the crown and sides and com- 
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Fig. 1 


bustion chamber as submitted in the question. The first 
operation is to roll the bottom of the combustion cham- 
ber as designated by A-A in Fig. 2. This is done with 
the use of filler strips as illustrated in Figs. 1 and 3. 
The filler strips are generally 34 in. thick and a suf- 
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ficient number are used so that the crown and sides will 
pass freely through the rollers, the filler strips and com- 
bustion chamber being rolled to the desired diameter. 

The second operation is to roll the corner radii on 
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each side as designated in Fig. 2 by C. These radii are 
rolled the entire length of the ‘sheet. 

The third operation is to roll the crown radius B. 
This radius being rolled for the entire length of the sheet. 
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Fig. 3 


Repairs to Sheets 
When Changing Types of Stokers 


Q.—We are removing several Duplex D-2 stokers from Pacific 
type locomotives and applying Standard HT stokers in their 
place. Should a new firedoor sheet and backhead be applied to 
the boiler when making this change or can the present sheets 
be altered to suit?—L. J. R. 


A.—The application of a new firedoor sheet or back- 
head when changing from D-2 to HT stokers should de- 
pend entirely upon the condition of these sheets at the 
time the stoker change is to be made. The firedoor sheet 
and backhead should be thoroughly inspected for checks 
and cracks in the knuckles and staybolt holes and should 
they be found to be in bad shape, the sheets should be 
renewed at the time the stoker change is made. 

Should it be found that the knuckles were checked and 
cracked only along the sides, it would only be necessary 
to apply a half firedoor and backhead, extending them 
up to the top of the staybolts, thus renewing the sheet 
up to and above the old Duplex stoker ‘tube holes, and 
still not disturbing the backhead bracing. 

Should it be found that the backhead and firedoor sheets 
are in good condition, the alterations could be made by 
cutting the sheets, removing a section of plate including 
both stoker tube holes and firedoor hole and then apply 
a welded or riveted patch having a firedoor hole suitable 
for use with the HT stoker. 
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New Haven’s Readville Shop Rebuilds 


16,400 Arch Bar Trucks 





Old arch bar trucks on the stripping tracks. The journal box bolts 
have been cut through preparatory to dismantling the trucks 


I[n accordance with requirements of the A. A. R. af- 
fecting the discontinuance of arch bar type of car trucks, 
the New York, New Haven & Hartford set up a shop 
operation at its Readville, Mass., shops for the rebuild- 
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ing of these trucks on a quantity production basis. After 
the necessary facilities were installed, the job was started 
in May, 1936, and when the schedule had been com- 
pleted in August, 1939, a total of 8,200 car sets of trucks 
had been rebuilt into modern cast-steel side frame types. 
The average daily output of the truck rebuilding de- 
partment was from 24 to 28 finished trucks. 

Reference to the drawing will show the layout of the 
facilities which involved two inside shop tracks at one 
end of the shop building and one track outside of the 
building, The outside track is a through track across 
the transfer table and immediately adjacent to the corner 
of the shop, nearest this track and the table, four 15- 
ton Whiting car jacks were installed with unit electric 
control. The truck rebuilding job was scheduled to fit 
in with a freight car repair program so that the cars to 
be repaired were delivered at the truck rebuilding loca- 
tion with the old arch bar trucks still under the cars. 
The cars were then jacked up, the old trucks removed 
and the new trucks installed under the cars, which were 
then moved into the repair shop. 

As the old trucks were removed they were rolled back 
onto the transfer table and immediately moved to posi- 
tion A on shop track No. 1 where they were picked up 
by an overhead monorail electric hoist of 5 tons’ capacity 
and moved through the shop to the covered shed at the 
opposite end of the building and placed on stripping 


General view inside the shop taken 
_from the assembling location look- 
ing toward the stripping shed. The 
incoming wheels are seen on track 
No. 2; the bolster repair location, 
at the right, on track No. 1 and 
the truck assembly in the fore- 
ground. The bolster is in place 
and the side frames are on the 
hoists ready for application 
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At this stage of the assembly, the 

repair crew was getting ready to 

slide the spring plank under the 
bolster 
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Top—After the trucks were assem- 
bled, the journal boxes were pack- 
ed. A line of completed trucks is 
shown in the background on track 
No. 2. Center—The completed 
trucks were then moved out onto 
the transfer table. Bottom—This 
is the supply track outside the shop 
where the cars were brought in 
with the old trucks and jacked up 
on the Whiting hoist. The new 
trucks were placed under the car 
and it was then moved into the 
shop for repairs 


The first stripping operation was to have a workman go 
along the line of old trucks and burn off the journal 
box bolts with an acetylene torch. Then the old trucks 
were moved under the shed to position B and completely 
dismantled. The old bolsters were taken into the shop 
for use in the rebuilt trucks; the wheels were inspected 
and those meeting the requirements for further service 
were placed in the shop on track No. 2—the condemned 
wheels being sent to the wheel shop; the spring planks 
were sent to the car department machine shop in an ad- 
jacent building for drilling and the remainder of the parts 
of the old trucks were set aside for disposition as scrap or 
otherwise, 

The alteration work on the old bolsters consisted of 
checking up to make sure that the wear plates were in 
good condition for further service and, if not, they were 
either renewed or built up by gas welding. The spring 
planks were sent to the machine shop and drilled to fit 
the new cast-steel side frames. 


Assembling the New Trucks 


All of the assembly work was carried out on shop 
track No. 2. A supply of wheels was maintained on this 
track and one pair was placed in position at C under the 
three one-ton hoists. The center one of these three hoists 
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was fixed in position laterally and the two outside ones 
moved on a runway at right angles to the shop track. 
After the wheels were placed, a bolster was brought from 
the pile adjacent to the assembly location on a special 
wheeled truck to a point where it could be picked up 
by the center one of the three hoists. It was held at 
the proper height by this hoist while two side frames 
were picked up by the two outside hoists and moved in 
toward track No. 2. By means of these three hoists, the 
side frames, bolster, and wheels were placed in the proper 
position and the journal brasses and wedges were ap- 
plied. The next step was to slide the spring plank under 
the bolster and then insert the coil spring nests. 

The truck was then moved along the assembly track 
to the next position where the journal boxes were packed, 
brake beams, hangers, safety guards, and bottom con- 
nectors applied. As the trucks were completed, they 
were moved out of the shop on track No. 2 and trans- 
ferred to the outside supply track where they were either 
applied under incoming cars or stored until needed. 


Car-Floor 
Finishing Machine 


The illustrations show a new machine, recently developed 
by the Nordberg Manufacturing Company, Milwaukee, 
Wis., for re-surfacing or smoothing badly-worn and 
rough box-car floors. The machine is powered by elec- 
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Nordberg car-floor finishing ma- 
chine resurfacing the floor of a box 
car at the Milwaukee shops of the 
C. M. St. P. & P. 


tricity and weighs approximately 2,000 Ib. Normally, 
it would require a crew of three men to operate: a run- 
ner, a helper and a sweeper. After the machine is set 
up in the car, the runner operates the machine, the sweep- 
e: keeps the floor clear of the cuttings, and the helper 
cllanges and sharpens the knives in another cutter head 
to be ready for the next car. In addition, some time 
must be spent by two or three men in driving down 
nails and taking out the center floor bolts if it is a bolted 
floor. The bolts in the ends of the boards are left in 
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place. The estimated cost of surfacing a car floor with 
this machine at the rate of one floor per hour is less 
than $12.00. 

The knives which do the surfacing are so arranged in 
the revolving cutter head that they will make a cut of 
but %¢ in. to % in. as desired, and not go deeper. The 
knives are made of high-speed steel and may hit nails or 
bolts without breaking or seriously dulling the knives. 
The heads are changed for every car, about 10 or 15 
min. being required to resharpen and place the knives 
in the extra heads furnished for this purpose. Since 
the knives are only slightly dulled by dirt, etc., embedded 
in the surface of the floor, it is possible in many cases to 
use a set of knives for two cars but generally, a better 
job will be accomplished by starting every car with 
sharpened knives. 

A good job well done by a careful operator will leave 
the floor with fewer irregularities or variations in height 
of the boards than with a new floor. For exceptionally 
smooth jobs, some roads may desire to finish the floor 
with a sanding machine following the car floor surfacer. 
Cars that have been badly fouled with oil, creosote and 
green hides are said to have been made fit for any kind 
of lading after being re-surfaced. 

Referring to the illustrations, the general construction 
and method of operation of the machine will be apparent. 
It is normally moved about the car shop on a platform 
truck of the same height as the car floor, being pulled 
into the car with the weight resting largely on two re- 
tractable transverse wheels WW. Once in the car, it 
moves lengthwise of the car floor on four wheels as illus- 
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trated, being driven by electric motor M and guided by 
four horizontal rollers bearing against the sides of the 
car and against door guides GG when passing the door- 
ways. The cutter head, revolving at high speed under 
guard H, is driven by pulley and* V-belt connection to a 
10-hp. electric motor N, the entire drive mechanism and 
controls being built into a steel frame F which can be 
rotated through 360 deg. and is supported on carriage C 
equipped with four small flanged rollers for power-driven 
transverse movement along track TT on the main ma- 
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chine frame. Frame F can be indexed and held in any 
desired angular position for cutting in doorways or cor- 
ners of the car and carriage C can also be locked at any 
position necessary along the main frame. 

For satisfactory operation of this machine, it is very 
important to have complete flexibility for raising, lower- 
ing and tilting the cutter head on both the longitudinal 
and crosswise axis. Two short levers under the oper- 
ator’s left hand (shown at FR in one of the views) control 
the movement of the machine along the car floor and 
lower the cutting head. Hand wheel P tilts the cutter 
head as necessary to feather the outside cut where end 
bolts in the floor boards are not removed. Guard rail S 
serves to steady the operator who rides on the machine. 
General illumination is supplied by light D on power in- 
take standard E which can be lowered when moving the 
machine into the car. The electric cable passes from the 
top of this standard through a pulley temporarily secured 
in the top of the door opening and has a counterweight 
on the outside which enables the cable to lengthen or 
shorten with movement of the machine, but always keep 
taut and hence up out of the way. The auxiliary light 
K illuminates the floor around the cutter. 

The cutter head floats on the car floor so that it fol- 
lows the rolls and sags on the original surface. The six 
yY-in. by %-in. high-speed steel knives or cutters are 





Another view of the car-floor finishing machine showing additional 
details of the construction 


rigidly set in the head at an angle of 25 deg. and can be 
quickly and easily adjusted by a special jig to project 
uniformly 4¢ in. to % in. below the head so as to give 
the limited depth of cut desired. The machine travel is 
50 ft. per min. and a cut about 16 in. wide is taken each 
time the machine moves up and down the car with the 
cutter head in operation. Cuts lengthwise of the floor 
boards may be taken when desired by means of the power 
drive to carriage C. 

This car-floor finishing machine is of exceptionally 
rugged design and the performance when hitting nails 
is quite remarkable. It simply snips them off or shears 
them lengthwise and, in fact, seems to “thrive on them.” 
The cutter head is a strong steel casting, the knives well 
backed up at the rear and when run into a solid obstruc- 
tion like a floor bolt the machine simply stalls. The 
machine, illustrated, has been largely developed and is 
now in use at the C. M. St. P. & P. car shops at Mil- 
waukee, Wis. 
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Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of de- 
cisions as rendered.) 


Joint Evidence Necessary to 
Claim for Improper Repairs 


The Southern Pacific repaired P. H. & D. car No. 1226 
on October 1, 1936, by applying one S. H. A. A. R. 
cast-steel coupler yoke and one S. H. A. A. R. 5-in. by 
7-in. by 6%-in. type D coupler body. The Mather 
Stock Car Co. declined to accept the charge for these 
repairs. It stated that car No. 1226 carried a non- 
A. A. R. cast-steel yoke, 1%-in. by 5-in. horizontal 
cross key, and 5-in. by 7-in. by 6%4-in. type D couplers 
at each end and that the proper substitute for this type 
of yoke is an A. A, R. wrought-iron yoke as provided 
by interpretation No. 11 of Rule 17. The Mather Stock 
Car Co. contended that the Southern Pacific could either 
have replaced the parts in kind or could have applied 
the A. A. R. wrought-iron yoke and, having failed to 
follow either of these methods of repair, it should with- 
draw its charge for non-permissible repairs. The 
Southern Pacific stated that in order to substantiate a 
claim for wrong repairs, joint evidence was necessary 
as provided by Rule 12 and contended that as this claim 
was not supported by the proper joint evidence, the 
charges as rendered are proper and should not be can- 
celled. 

In a decision rendered November 17, 1938, the Ar- 
bitration Committee stated: “The statement of the 
Mather Stock Car Co. contains no evidence to sub- 
stantiate the claim that the cast-steel yoke applied did 
not conform to the standard of the car with respect to 
pocket and keyway dimensions and to substantiate its 
claim that the repairs were improper, joint evidence 
should be furnished. The contention of the Mather 
Stock Car Co. is not sustained.”—Case No. 1768, Mather 
Stock Car Co. versus Southern Pacific. 


Repairs Unwarranted—Direct 
Connection with Owner 


The Southern made heavy repairs to 11 Interstate cars 
at its Spencer, N. C., shops during the month of April, 
1938. The Interstate took exception to the repairs to 
these cars, claiming that the repairs were in violation of 
A. A. R. Rule 1, paragraph b, as the cars were in con- 
dition to have moved home empty without any repairs 
or with only temporary repairs, as the Southern has a 
direct connection with the Interstate at Appalachia, Va. 
The Southern did not consider that there was any viola- 
tion of the Rules of Interchange in the repairing of these 
cars as it was its understanding that Rule 1 (b) refers 
to a direct connection to the home line at the point 
where the car is located in bad order and does not con- 
template handling of the car several hundred miles to 
effect delivery to the car owner. The railroad claimed 
the condition of these cars would not permit the making 
of temporary repairs at a reasonable cost to put them 
in condition to move over 300 miles. 

In a decision rendered November 17, 1938, the Arbi- 
tration Committee stated: “Since the Southern has 
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direct connection with the car owner, the extent of re- 
pairs made was in violation of Rule 1 (b) and the bill, 
therefore, should be cancelled. If temporary repairs 
were necessary to move the cars safely to the inter- 
change point, authority to bill could have been requested 
in accordance with Rule 21 (c). The principle of de- 


cision 1760 applied.”—-Case No. 1769, Interstate versus 
Southern. 


Air Brake 


Questions and Answers 


D-22-A Passenger Control Valve (Continued) 
490—O.—W hat is the purpose of this choke? A.—In 
service position it serves to retard the flow of air to the 
chamber over the application valve, permitting the pres- 
sure underneath to lift the piston and unseat the appli- 
cation valve. 
491—O.—Explain the operation of the relay valve in 
release position. A.—The supply-reservoir air flows 
through choke No. 12 to the spring chamber back of the 
application piston, balancing the pressure on both faces 
of the piston. With the brakes released there is no pres- 
sure in the displacement reservoir and chamber B on the 
face of the relay piston. This piston is in release’ posi- 
tion and the application valve and piston seated, being 
held in that position by two springs. The exhaust valve 
and piston are in their lower position, opening chamber 
A and brake cylinders to the exhaust passage. 
492—O.—E-xplain the relay valve in applied position. 
A.—When a brake application is made, air from the dis- 
placement reservoir builds up in chamber B on the face 
of the relay piston, moving it and the attached level 
upward. The application-valve spring resists the first 
movement and thus fulcrums the lever at the right and 
between the application-valve stem and the adjusting 
screw. The left end of the piston lever moves upward, 
lifting the exhaust-valve stem, seating the exhaust valve 
on its seat on the exhaust piston, moving the piston 
against its bushing seat, in this way limiting the upward 
travel of the left end of the lever, closing the connection 
between the brake cylinder (chamber A) and the ex- 
haust passage. As the piston movement continues up- 
ward, the level becomes fulcrumed at the left end, lifting 
the application valve stem, and unseating the application 
valve. This permits the supply-reservoir pressure above 
the application piston to flow into chamber A and to the 
brake cylinder faster than the rate permitted by choke 
No. 12, and the reduced pressure above allows the sup- 
ply-reservoir pressure underneath to lift the piston. This 
permits the supply-reservoir pressure to flow to the brake 
cylinder. ae 
493—O.—Describe the operating in lap position. A.— 
The brake-cylinder pressure continues to build up in 
chamber A, and on the back of the relay-valve piston 
until it equals the displacement-reservoir pressure in 
chamber B on the face of this piston. The application 
valve and piston are returned to their seats by the two 
springs, moving the contacting stem, the right end of 
the fulcrum lever and relay-valve piston downward. Dur- 
ing this movement the left end of the lever fulcrums on 
the exhaust-valve stem, holding the valve seated. 
4949.—Does this arrangement maintain the brake- 
cylinder against leakage? A—Yes. wee 
495—O.—How is this done? A.—Any reduction in 
pressure in chamber A (brake-cylinder pressure) below 
that in the displacement reservoir on the lower relay valve 
piston face (chamber B) causes the fulcrum lever to 
move upward, opening the application valve and allow- 
ing the supply reservoir pressure to flow to the brake 
cylinder until the balance is restored. 
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496—Q.—Explain the operation during a partial or 
complete release of the brake cylinder pressure. A— 
When the displacement reservoir pressure on the face 
of the relay piston is reduced, the brake cylinder pres- 
sure on the back of the piston causes it to move down- 
ward and, as the lever is fulcrumed at its right end, it 
moves the left end of the lever downward, allowing the 
exhaust valve to open. This allows the brake cylinder 
pressure to flow past the exhaust valve, balancing the 
pressure on the exhaust piston, permitting it to open 
easily. This allows the brake cylinder pressure in cham- 
ber A to flow through the exhaust passage. 

497—Q.—Does the brake cylinder pressure release 
completely? A.—Not unless the displacement reservoirs 
pressure is completely released. 

498—O.—What causes the relay piston to move to lap 
position? A.—If only a partial release of the displace- 
ment reservoir pressure is made, the brake cylinder pres- 
sure will continue to flow to the exhaust until the pres- 
sure on the back of the relay piston is lower than that 
on the face at which time the piston moves upward to 
lap position, seating the exhaust valve and piston and 
cutting off further flow of brake cylinder pressuré to 
the exhaust. 

499—Q.—What permits accurate graduations during 
the various operations? A.— The exhaust and applica- 
tion require little force to move them so that the relay 
valve as a whole is very sensitive. 

500—Q.—Where is the A-4-A relay valve used in- 
stead of the B type? A.—On cars having the foundation 
brake rigging designed to provide the required high- 
braking force for ultra high-speed service. 

501—Q.—What ‘braking ratio does it provide? A— 
The standard maximum braking ratio of 150 per cent 
for conventional passenger service. 

502—Q.—Does this require any changes in the brake 
rigging? A.—No fundamental changes are required. 

503—Q.—How do the pipe connections compare. on 
the two types of relay valves? A.—The pipe connec- 
tions between the control valve, the combined reservoir 
and the relay valve are the same for either relay: valve. 

504—Q.—-What does the A-4-A relay valve consist of ? 
A.—It consists of a self-lapping portion like that of the 
B type, except that the piston embodies a release spring, 
and faces a large diaphragm. 

505—Q:—What acts on the large diaphragm? A—A 
small diaphragm acts on the large one through a suitable 
follower. 

506—Q.—Where does the chamber on the face of the 
small diaphragm connect? A.—Chamber A, on the face 
of the small diaphragm, is connected to what is known 
as pipe 16, thence to the displacement reservoir. 

507—Q.—What acts on the small diaphragm? A— 
The displacement reservoir pressure acts on the small 
diaphragm which in turn acts through the follower and 
large diaphragm to operate a level which reproduces the 
proper proportion of brake cylinder pressure. 

508—Q.—How does the self-lapping unit compare 
with that of the B type? A.—It operates as described 
for the B type except that it is actuated by a diaphragm 
pile instead of a piston. 

509—Q.—How do the two types of relay valves com- 
pare as regards reproduction of brake cylinder pressure? 
A.—The self-lapping unit of the Type B valve repro- 
duces brake cylinder pressure equivalent to the displace- 
ment reservoir pressure. In the A-4-A valve, the area 
of the small diaphragm being less than that of the larger 
one a proportionately lower brake cylinder pressure is 
produced on the large diaphragm by a given displace- 
ment reservoir pressure on the small diaphragm. 


557 








MARR a REN EEN RONEN 





High Spots in 


Railway Affairs... 


Minimum Wages 
On the Railroads 


A United States Department of Labor 
statement indicates that of the 1,200,000 
wage earners on the railroads, approxi- 
mately 100,000 receive less than 40 cents 
an hour, these being in large part main- 
tenance of way workers. The Wage and 
Hour Division announces the appointment 
of a committee of 12 members to study 
the problem and recommend a minimum 
wage for the railroad industry, up to 40 
cents an hour, which will not substantially 
curtail employment. It appears that the 
Economic Section of the Wage and Hour 
Division has already made an extensive 
study of hourly wage rates, and this will 
be placed at the disposal of the commit- 
tee. When it files its minimum wage rec- 
ommendation, a. public hearing will be 
scheduled by the Administrator, after 
which he may approve or reject the rec- 
ommendation. 


River Transportation Expensive 


Clyde M. Reed, United States Senator 
from Kansas, was in fine fettle when he 
spoke to the National Industrial Traffic 
League in Chicago on November 21. He 
urged the league to support the Wheeler- 
Lea Bill, which he suggested was “a start 
toward a national policy in dealing with 
transportation”. He declared that “inland 
waterway transportation is not low cost 
transportation; it is high cost transporta- 
tion as compared with the highways or the 
railways. -The only reason for lower 
charges is the subsidy paid by taxpayers 
out of the public treasury. Without such 
a subsidy, inland waterway transportation 
could not exist for a month.” He spoke 
of “inland waterway racketeers” and made 
this significant statement: “When we 
come down to talking about public morality 
in the handling of public money, I find it 
difficult to make a distinction in my mind 
between Tom Pendergast taking a million 
dollars out of the Kansas City treasury, 
and Missouri River promoters inducing the 
United States to waste two hundred mil- 
lion dollars trying to make the Missouri 
River navigable. It can’t be done. Even 
if it could be done successfully, the benefit 
would be nothing in comparison to the 
money spent.” 


Ickes Fulminates On Road Hogs 


Harold L. Ickes, Secretary of the Interior, 
surely “said a mouthful” when he recently 
addressed the American Automobile Asso- 
ciation. In speaking of road taxes he said, 
“We have been digging into our pockets 
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to build boulevards for trucks.” He char- 
acterized the truck driver as one who drives 
a monster at reckless speed, regardless, 
generally speaking, of the rights of the 
mere motorist. “I have promised some 
day,” said Mr. Ickes, “to give myself the 
pleasure of driving down a truck-infested 
road in the biggest armored tank that I 
can find and bumping these pests from the 
road, regardless of where they may light.” 
* * * As the motorist ventures forth with 
his family to drive a few miles on a pleas- 
ant Sunday afternoon, he not infrequently 
finds himself in a situation that Tennyson 
might have described in this fashion: 


“Trucks in the front of him; 
Trucks in the rear of him; 
Trucks on each side of him; 
Back-fired and lumbered.” 


While the state of mind of the motorist, 
thus beset, might be written thus: 


“His not to reason why, 
His but to pass and die. 
Into the mouth of death, 
Into the fumes of Shell, 
Rode the encumbered.” 


A Sad State of Affairs 


“The American people have not paid a 
fair*price for transportation service when 
measured in terms of what they have been 
required and willing to pay for other es- 
sential services and products,” said .Wil- 
liam J. Williamson, general traffic man- 
ager, Sears, Roebuck & Company, before 
a recent meeting of the Women’s Traffic 
Club of Greater New York. He pointed 
out that, “A survey of 18,000 truck lines 
covering the first nine months’ operation in 
1938 revealed an operating ratio of 99.65 
per cent; in other words, the actual. cost 
of operations alone took practically all the 
income, leaving nothing for interest, divi- 
dends, or new capital. Privately owned 
for-hire water carriers have been in con- 
stant financial distress for the last 25 
years. Recently much of the commercial 
package transport on the Great Lakes has 
been abandoned. Only a few of the inter- 
coastal lines are operating at.a_ profit. 


Were it not for government promotion and > 


subsidy, the air lines could not exist on the 
basis of their present rates. Railroads as 
a whole had a deficit in 1938 of 123 mil- 
lion dollars.” According to Mr. William- 
son, this “is not a matter of immediate 
political short-sightedness. It is a mat- 
ter of a long-time trend of national eco- 
nomic philosophy, which has been mani- 
fested in the same way, consistently, by 
succeeding national administrations embrac- 
ing at least three different political parties.” 


(Turn to next left-hand page) 


Major General Ashburn Out 


One unlooked for, but not unwelcome re- 
action of the application of the Reorgani- 
zation Act of 1939 has been the elimina- 
tion of Major General T. Q. Ashburn as 
president and chairman of the government- 
owned Inland Waterways Corporation. 
Formerly under the War Department, that 
corporation was on July 1 transferred to 
the Department of Commerce. The Gen- 
eral and the Assistant Secretary of Com- 
merce J. Monroe Johnson, to whom he was 
assigned to report, did not get along very 
well together. The General went over 
Johnson’s head to the White House and 
seemed to find sympathy there, although it 
now appears that he did not tell the Presi- 
dent all of the story. When Attorney- 
General Murphy finally got into the situa- 
tion, things started to happen. Ashburn 
is now out and an expensive yacht which 
he used has been disposed of. During the 
controversy Assistant Secretary Johnson is 
reported to have said, “The corporation is 
to be run just like Congress said it would 
—just like a privately owned corporation— 
to see if water transportation can be profit- 
able.” 


Master Showman 


Edward Hungerford, the author who has 
done so much to popularize the railroads 
by his writings, is noted also because of 
his dramatic instinct. To his genius in 
this respect is largely attributed the suc- 
cess of the Fair of the Iron Horse, which 
was held in Halethorpe, Md., for a period 
of three weeks and a day in the fall of 
1927, in connection with the observance of 
the Baltimore & Ohio’s centenary. A mil- 
lion and a quarter people saw this pageant. 
Without question, the most popular single 
feature at the Century of Progress Ex- 
position in Chicago during 1933 and 1934 
was the transportation pageant, Wings of 
a Century, which was put on under Mr. 
Hungerford’s direction. Again, in 1936, 
Mr. Hungerford scored a hit with The 
Parade of the Years, another transporta- 
tion pageant, at the Great Lakes Exposi- 
tion at Cleveland, Ohio. It was not to be 
wondered at that he was called upon by 
the Eastern Railroad Presidents’ Confer- 
ence to stage Railroads on Parade at the 
New York World’s Fair this summer. 
More elaborate than the preceding pag- 
eants, and this time designated as an 
“opera-pageant”, it drew total paid admis- 
sions of 1,281,349. Its cast included 200 
actors and 671 performances were given. 
The show required a staff of 348 persons, 
50 horses, four oxen, four mules and 20 
locomotives under steam. Like the pre- 
ceding pageants, it/did much to create good 
will for the railroad industry. 
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ANOTHER OUTS TANDIN 


UNIFORM 
CUPOLA OPERATION 
_ NOW ASSURED 


Automatic cupola control, made 





possible for the first time by the 
Carbon Dioxide Compensator de- 
signed by our Research Department, has resulted 
in the production of more uniform metal and, 
therefore, provides one more valuable aid to our 


aim of making every wheel.as good as the best. 


AIR BLAST. 


Carbon Dioxide Compensator for automatically 
regulating cupola operation. This control device 
received first prize in an instrumentation contest 
in which there were 70 entries from the United 


States and foreign countries. 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


230 PARK AVENUE, ORGANIZED TO ACHIEVE: 
NEW YORK, N. Y. we Uniform Specifications 

Uniform Inspection 

Uniform Product 


445 N. SACRAMENTO BLVD., 
CHICAGO, ILL. 
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Equipment Depreciation Orders 


EQuIPMENT depreciation rates for six 
railroads, including the Fort Worth & 
Denver City and the Bangor & Aroostook, 
have been prescribed by the Interstate 
Commerce Commission in a new series of 
sub-orders and modifications of previous 
sub-orders in No. 15100, Depreciation 
Charges of Steam Railroad Companies. 
The composite percentages, which are not 
prescribed rates, range from 2.99 per cent 
for the Bangor & Aroostook to 11.17 per 
cent for the Gulf & Northern. 

The Fort Worth & Denver’s City com- 
posite percentage of 3.57 is derived from 
prescribed rates as follows: Steam loco- 
motives, 3.13 per cent; freight-train cars, 
4.01 per cent; second-hand gas-electric rail 
motor cars, 7.58 per cent; stainless steel 
passenger-train cars, 3.9 per cent; “second- 
hand Diesel-electric zephyr type stream- 
line train owned by the Burlington-Rock 
Island Railroad Company,” 7.79 per cent; 
“Diesel-electric streamline train owned by 
the Chicago, Burlington & Quincy,” 6.1 per 
cent; all other passenger-train cars, 2.93 
per cent; work equipment, 4.13 per cent; 
miscellaneous equipment, 15.27 per cent. 

The above-mentioned Bangor & Aroos- 
took composite percentage of 2.99 is de- 
rived from prescribed rates as follows: 
Steam locomotives, 2.86 per cent; all-steel 
freight-train cars, 2.75 per cent; all other 
freight-train cars, 3.25 per cent; passenger- 
train cars, 2.39 per cent; work equipment, 
3.38 per cent; miscellaneous equipment, 20 
per cent. 


S. A. L. Exhibit Locomotive 


At a cost of more than $2,000 and five 
days of hard work, the 560,000-lb., two- 
unit Diesel-electric locomotive built by the 
Electro-Motive Corporation and exhibited 
at the entrance of the General Motors 
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NEWS 


building at the New York World’s Fair 
since its opening, has been moved to the 
Electro-Motive plant at La Grange, IIl., 
for a full servicing before it is turned over 
to its owner, the Seaboard Air Line. 
Trees, hot dog stands, lamp posts and other 
obstacles had to be torn down to make pos- 
sible the removal of the huge machine 
from the building to the tracks of the Long 
Island. The locomotive was moved under 
its own power on sections of track which 
were picked up and laid down on a cir- 
cuitous route out of the Fair grounds. 
Once on the Long Island tracks the loco- 
motive was driven to the East River, light- 
ered to Jersey City and sent over the Balti- 
more & Ohio tracks to La Grange. 


. Equipment Purchasing and 
Pb Modernization Programs 


Bessemer & Lake Erie—This company 
has asked the Interstate Commerce Com- 
mission for authority to assume liability 
for $5,700,000 of 2% per cent equipment 
trust certificates, maturing in 10 equal an- 
nual installments of. $570,000 on December 
1, in each of the years from 1940 to 1949, 
inclusive. The proceeds will be used as 
part payment for equipment costing a total 
of $7,600,000, and consisting of 1,000 90- 
ton steel hopper cars, 500 50-ton steel gon- 
dola cars, and 500 50-ton steel box cars, 
orders for which were announced in the 
November issue. 

Elgin, Joliet & Eastern —The E. J. & E. 
has asked the Interstate Commerce Com- 
mission for authority to assume liability 
for $4,250,000 of 2% per cent serial equip- 
ment trust certificates, maturing in 10 equal 
annual installments of $425,000 on Decem- 
ber 1 in each of the years from 1940 to 
1949, inclusive. The proceeds will be used 
as part payment for equipment costing a 
total of $6,000,000, and consisting of eight 





Special tracks had to be laid to move the Seaboard Air Line Diesel-electric locomotive out from the General Motors exhibit after the closing of 


the New York World’s Fair 


(Turn to next left-hand page) 











600 h.p. Diesel-electric locomotives, 500 
50-ton steel gondola cars and 1,500 50-ton 
steel hopper cars, some of which equip- 
ment has already been ordered. 

New York Central.—The New York 
Central has placed orders for five Diesel- 
electric switching locomotives of 600 h.p. 
each, with the Electro-Motive Corporation. 
This road’s recent purchases of rail, cars 
(reported in the October Railway Me- 
chanical Engineer) and _ locomotives 
amounts to $14,700,000 and material was 
also purchased at an additional cost of $2,- 
500,000 for use in repairing cars and loco- 
motives in its own shops, which work has 
been underway since last July. 

Northern Pacific—The Northern Pacific 
has asked the Interstate Commerce Com- 
mission to approve a plan whereby the Re- 
construction Finance Corporation would 
purchase $5,000,000 of 234 per cent serial 
equipment trust certificates, maturing in 20 
semi-annual installments of $250,000 be- 
ginning August 1, 1940, and ending August 
1, 1949. The proceeeds would be used in 
part payment of the purchase price of 
equipment costing $5,560,000, which would 
consist of the 1,000 steel-sheathed box cars, 
the 500 gondola cars, the 400 all-steel hop- 
per bottom gondola cars, and the 100 steel 
multiple-service cars, ordered as announced 
in the November issue. 

The Pacific Fruit Express has approved 
a $10,000,000 program for the rebuilding 
of 2,500 refrigerator cars and the repair 
of a number of others during the first six 
months of 1940. The 1939 budget pro- 
vided for the rebuilding of 2,300 cars, 500 
of which remain to be completed before 
the end of the year. In addition, the com- 
pany is building 25 super-giant cars at a 
cost of $150,000. 

Seaboard Air Line—The Seaboard has 
applied to the Interstate Commerce Com- 
mission for approval of a plan whereby the 
Reconstruction Finance Corporation would 


Railway Mechanical Engineer 
DECEMBER, 1939 










HicH Speep Matters 
FOR THE 


SoutTHEeRN Paciric 








3806 — 


SOUTHERN PACIFIC LINES 





The first of twelve high-speed 2-8-8-4 type locomotives recently 
suld delivered by Lima to the Southern Pacific Company. 


These locomotives will be used by the Sins Pacific Company to 


meet their requirements of high-capacity, high-speed freight and passenger 
ved service. 
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aid in financing part of the purchase price 
of equipment costing $2,529,546. The plan 
contemplates the issuance of $2,250,000 of 
three per cent equipment trust certificates, 
Series II, which would mature in 15 equal 
annual installments beginning November 1, 
1940. The equippment involved includes 
700 50-ton all-steel box cars to be pur- 
chased from Pullman-Standard Car Manu- 
facturing Company; 100 50-ton flat cars 
to be built by American Car & Foundry 
Company; and 100 70-ton all-steel hopper 
cars, ordered from Bethlehem Steel Com- 
pany, the orders for which were announced 
in the November issue. 

Texas & Pacific—The T. & P. has 
asked the Interstate Commerce Commis- 
sion for its approval of a plan whereby it 
would assume liability for and sell to the 
Reconstruction Finance Corporation $1,- 
335,000 of three per cent equipment trust 
certificates, maturing in 15 equal annual 
instalments of $89,000. The proceeds will 
be used in part to finance the purchase of 
500 50-ton steel box cars, costing $1,420,- 
610. The order for this equipment was 
announced in the November issue. 


Newly-Designed Passenger Car 
Truck Tested on Milwaukee 


A NEw passenger-car truck designed by 
the mechanical department of the Chicago, 
Milwaukee, St. Paul & Pacific and em- 
bodying a number of departures from con- 
ventional design, was recently tested Dy 
this road. The new four-wheel truck has 
inboard roller bearings, rotor brakes and 
newly-perfected coil springs and snubbers. 
Other changes include an unusually short 











One of the Milwaukee’s new passenger car trucks, which embody inboard roller bearings and a 
rotor brake, and weighs only 25,000 Ib. per car 


wheel base of 6 ft. and a pneumatic rubber- 
tired generator drive directly from the 
tread of the wheels. The new trucks 
weigh 25,000 lb. per car, which is 5,000 
lb. lighter than the trucks now used on the 
Milwaukee’s streamlined Hiawathas. The 
rotor brakes have a braking area of 576 
sq. in., as compared with 92 sq. in. for con- 
ventional brake shoes, and it is said the ro- 
tor brake allows a smoother stop with less 
noise from the braking operation. The 
Milwaukee intends to install the new type 
of trucks on its Hiawatha equipment, if 
further tests prove satisfactory. 


Railroads Develop Chemical to 
Prevent Corrosion 


ANNUAL savings of two million dollars 
are expected to result from the develop- 








New Equipment Orders and Inquiries Announced Since 
the Closing of the November Issue 


Locomotive ORDERS 


No. 
Road of Locos. 


Chicago, Rock Island & Pacific .. 


Newburgh & South Shore 
New York Central .............. 
Panama Railroad, Canal Zone ... 
Roberval & Saguenay 


eeeeeesesss 


Type of Loco. 
Central of Georgia ..........0. 1 600-hp. Diesel-elec. 
5 360-hp. Diesel-elec. 
5 360-hp. Diesel-elec. 
3 1,000-hp. Diesel-elec. 
4 600-hp. Diesel-elec. 
1 1,000-hp. Diesel-elec. 
5 600-hp. Diesel-elec. 
5 Diesel-elec, 

1 8 

1 


Builder 


Electro-Motive Corp. 
Davenport-Besler Corp. 
Whitcomb Loco. Co. 
Electro-Motive Corp. 
American Loco. Co. 
American Loco. Co. 
Electro-Motive Corp. 
General Elec. Co. 
Canadian Loco. Co., Ltd. 


8-0 
Tennessee Central .........cccce 660-hp. Diesel-elec. American Locomotive Co. 
FreicHt-Car ORDERS 
; No. 
Road of Cars Type of Car Builder 
Ssemtine _ Railways ....... 200 Tank ‘ Pullman-Std. Export Corp. 
. de Pitaekagat-esrca 500 50-ton hopper . : 
100 Shaun dentate { American Car & Foundry Co. 
2 500 50-ton box Magor Car Corp. 
Elgin, Joliet & Eastern-.......... 500 50-ton gondola Mt. Vernon Car Mfg. Co. 
300 50-ton hopper Ralston Steel Car Co. 
300 50-ton hopper Pullman-Std. Car Mfg. Co. 
, 300 50-ton hopper Gen. American Trans. Co. 
International Railways of Central 
SREP OTE 5 Tank Magor Car Corp. 

. Newburgh & South Shore ....... 100 50-ton gondola Magor Car Corp. 
Philadelphia Quartz Co. ........ 10 American Car & Foundry Co. 
Phillips Petroleum Co. .......... 1 Tank . American Trans. Co. 

10 Tank American Car & Foundry Co. 
Pittsburgh & West Virginia ..... 5 Caboose Company shops 
U ES ES oa 100 Ore Pressed Steel Car Co. 
U. S. Navy Dept., Bureau of Sup- 
plies and Accounts ......... UN UE = ocd os ee SERA eS Se caebabaes 
1 50-ton box 


Freicut-Car INQUIRIES 


ee 100-200 


70-ton gondola ‘ 


ee ee ee 


PassENGER-CAR ORDERS 


No. 


Road of Cars 
Companhia dos Caminhos de Ferro 
ae 28 
560 


Type of Car 


St. steel pass. 


Builder 


Edw. G. Budd Mfg. Co. 


(Turn to next left-hand page) 


ment by the railroads of a chemical which 
will inhibit the corrosive effects on equip- 
ment, track and bridges, of brine that drips 
from refrigerator cars, according to the 
Association of American Railroads. De- 
velopment of the chemical resulted from a 
series of tests conducted over a period of 
several years by this Association in co- 
operation with various railroads. 

In an effort to put a stop to this dam- 
age, a series of laboratory tests was insti- 
tuted in order to develop a chemical which 
when added with the salt to the ice in the 
bunkers would neutralize the corrosive ef- 
fects of the brine. After extensive labora- 
tory experiments, the A. A. R. statement 
says, a chemical has been found which 
“gives good promise of inhibiting corro- 
sion without interfering with refrigera- 
tion.” The laboratory tests. were conducted 
under the general direction of W. I. Cant- 
ley, mechanical engineer, Mechanical Divi- 
sion, and G. M. Magee, research engineer, 
Engineering Division of the A. A. R. 


TheSteel Industry in Photographs 


Tue United States Steel Corporation has 
published recently a book of 111 photo- 
graphs of unusual size and clarity which 
comprise a pictorial presentation of the 
steel industry. Action “shots” show not 
only the various stages in the manufacture 
of steel and steel products, but as well the 
extraction and transportation of raw ma- 
terials,—iron ore, coal and limestone. Most 
impressive of the scenes are those of Bes- 
semer converters, tapping a blast furnace 
and pouring molten iron into an open 
hearth furnace. 

Of particular interest to railroad men 
will be views of an ore-carrying road be- 
tween the Missabe Iron Range and the 
shores of Lake Superior and an eight-page 
section of the book dealing with steel for 
railroads which contains photographs giv- 
ing complete views of the manufacture of 
rails, axles and wheels. 


A. A. R. Research Plans Being 
Continued 


A PROGRAM, continuing for the coming 
year a wide range of research activities 
designed to result in further improvements 
in railroad locomotive, car and track con- 
struction and in methods of operation, was 
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adopted by the Association of American 
Railroads at its annual fall meeting in 
Chicago on November 10. Out of this 
work are expected to come still more pow- 
erful, speedier locomotives built without 
increased weight, lighter weight cars with- 
out diminished capacity or strength, better 
tracks and bridges and other improvements 
designed to expedite further the movement 
of freight and passenger traffic with in- 
’ creased safety and promote savings in op- 
erating costs. 

One of the most important phases of this 
research work will deal with proposed im- 
provements in steam locomotive construc- 
tion in order to increase the speed and 
power without a proportionate increase in 
weight or in the use of fuel. Among the 
matters to be considered will be the devel- 
opment of specifications for a steam loco- 
motive designed to haul a train of approxi- 
mately sixteen standard passenger cars at 
a sustained speed of 100 miles an hour. 
Some road tests in respect to this have al- 
ready been conducted. This study is being 
made under the direction of the mechanical 
engineer of the mechanical division by a 
special committee composed of railroad 
representatives and locomotive builders. 

At the same time, engineers will en- 
deavor to improve further the design and 
service of locomotives and increase the 
standardization of fundamental parts. An- 
other series of tests will deal with refin- 
ing the counterbalancing of the driving 
wheels of locomotives with the weight of 
the driving rods connecting the wheels 
with the cylinders in order to better meet 
present-day operating conditions which re- 





* 

Joseph H. Kuuwns, vice-president in 
charge of Eastern railroad sales of the 
Union Asbestos & Rubber Company, Chi- 
cago, has been placed in charge of all rail- 
road sales; William R. Gillies, vice-pres- 





William H. Gillies 


ident in charge of Western railroad sales, 
has been placed in charge of production, 
engineering and research, with headquar- 
ters at Cicero, Ill.; Philip S. Nash, 


Western representative, with headquarters 
at San Francisco, Cal., has been elected as- 
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quire higher speed and in order to reduce 
track maintenance costs. 

The program also proposes that the rail- 
roads, under the auspices of the Associa- 
tion of American Railroads, continue to 
study the question of reducing further, 
by the use of lighter weight metals and 
through welding instead of the use of 
rivets, the weight of freight cars of differ- 
ent types without lessening their capacity 
or strength. A series of road tests to de- 
termine what improvements should be made 
in freight-car trucks in order to make pos- 
sible a still greater increase in freight train 
speeds has just been completed. 

In addition to research work dealing 
with locomotives and cars, the program 
also includes: plans for extensive study and 
experiments looking toward a further im- 
provement in track construction, improve- 
ments in various electrical devices, signal- 
ing and other forms of communication; 
packing, handling and storing of freight; 
simplification of stocks; increased stan- 
dardization of parts; reclamation of old 
material and the handling of scrap iron; 
further improvements in safety of. em- 
ployees and passengers; improvements in 
car oil; effect on track maintenance of 
water blown from locomotives; and im- 
proved methods of caring for sick and in- 
jured employees. 

New directors chosen at the fall meeting 
of the association include E. W. Scheer, 
president of the Reading, who takes the 
place of D. J. Kerr, president of the Le- 
high Valley; G. D. Brooke, president of 
the Chesapeake & Ohio, who takes the 
place of C. E. Denney, now president of 


Supply Trade Notes 


sistant vice-president of railroad sales and 
service, with headquarters at Chicago, and 
has been succeeded by J. L. Adams; and 
W. H. Fehrs has been appointed assistant 
to the vice-president in charge of factory 





Joseph H. Kuhns 


operations and management, with head- 
quarters at Cicero, III. 

Joseph H. Kuhns entered railway serv- 
ice as a stenographer for the Illinois Cen- 
tral at Chicago, and for several years spe- 
cialized in the sale of rubber products to 
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the Northern Pacific; L. W. Baldwin, 
chief executive officer of the Missouri Pa- 
cific, who takes the place of Ralph Budd, 
president of the Chicago, Burlington & 
Quincy; F. J. Gavin, president of the Great 
Northern, who takes the place of H. A. 
Scandrett, trustee of the Chicago, Mil- 
waukee, St. Paul & Pacific; and A. D. 
McDonald, president of the Southern Pa- 
cific, who takes the place of Daniel Upthe- 
grove, chief executive officer of the. St. 
Louis Southwestern. All other officers 
were reelected. 


Shop Improvements 


The Cleveland, Cincinnati, Chicago & 
St. Louis is having an additional boiler in- 
stalled at the enginehouse at Sharonville, 
Ohio, and stokers are being installed on 
the two old boilers at an estimated cost of 
$30,000. 

The Chicago, Milwaukee, St. Paul & 
Pacific has awarded a contract to Lupin- 
ski, Inc., Milwaukee, Wis., for the con- 
struction of concrete foundations for ex- 
tensions and improvements in the wheel 
foundry and other shop units at the car 
shops in West Milwaukee. The entire cost 
of the project, including new equipment 


to be installed, will be approximately 
$115,000. 
The Chicago & North Western has 


awarded a contract amounting to approxi- 
mately $40,000 to the Anderson Construc- 
tion Company, Council Bluffs, Iowa, for 
the construction of a one-story 90-ft. by 
100-ft. addition to the enginehouse at 
Council Bluffs, which will be used as a 
machine and maintenance shop. 





railroads. In May, 1920, he was elected 
vice-president in charge of Eastern rail- 
road sales for the Union Asbestos & Rub- 
ber Company, which position he has held 
until his recent promotion. 





Philip S. Nash 


William R. Gillies entered railway 
service in 1914 in the mechanical depart- 
ment of the Oregon Short Line and in 1916 
was appointed mechanical engineer. He 
resigned from that position in 1919 to be- 
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come assistant to the president of the 
Union Asbestos & Rubber Company, with 
jurisdiction over the development of prod- 
ucts and sales. In 1922, he was elected 
vice-president in charge of Western rail- 
road sales. 

Philip S. Nash entered railway service 
with the Oregon Short Line in 1911 and 
after holding various positions in the me- 
chanical department, resigned in 1926 to 
become service engineer for the Union As- 
bestos & Rubber Company at Salt Lake 
City, Utah. He held this position until 
1929, when he was transferred to San 
Francisco as Western representative. 

% 

CHartes E. WILSON, executive vice- 
president, has been elected president and 
Philip D. Reed, assistant to the president, 
has been elected chairman of the board of 
directors of the General Electric Com- 
pany. They will take over their new re- 
sponsibilities January 1, succeeding Gerard 
Swope and Owen D. Young, who will be- 
come honorary president and honorary 
chairman of the board, respectively. Mr. 
Swope and Mr. Young, whose retirement 
becomes effective January 1, have served 
since May 16, 1922, as president and chair- 
man, respectively, of the General Electric 
Company. 

Charles E. Wilson was born in New 
York City on November 18, 1886, and be- 
gan work as an office boy in 1899 with 
Sprague Electric, a former constituent 





C. E. Wilson 


company of General Electric. Since then 
he has served in many capacities, including 
shipping clerk, factory accountant, produc- 
tion manager, and assistant superintendent 
of the factory in 1914. Shortly thereafter 
he was appointed sales manager and in 
1918, following the transfer of the conduit 
business from Sprague to General Electric, 
Mr. Wilson became assistant general su- 
perintendent of the Maspeth, N. Y., and 
New Kensington, Pa., works. In 1923 he 
went to Bridgeport, Conn., as managing 
engineer in charge of the conduit and wire 
business, and two years later was appointed 
assistant manager of its Bridgeport works. 
In June, 1928, he was appointed assistant 
to the vice-president in charge of the mer- 
chandise department and in 1930 was ap- 
pointed manager of the merchandise de- 
partment in charge of engineering, manu- 
facturing and sales. In December of the 
same year he was elected a vice-president 
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of General Electric, and was one of the 
original members of the newly-formed 
appliance sales committee of the company. 
In 1935 he was assigned additional re- 
sponsibilities. Mr. Wilson is chairman of 
the board of the General Electric Contracts 
Corporation; a director of the General 
Electric Company, the Monowatt Electric 
Corporation, Providence, R. I.; the Elec- 
tric Vacuum Cleaner Company, Cleveland, 
Ohio, and of Houses, Inc.; the Edison 
General Electric Appliance Company, Inc., 
Chicago; the Trumbull Electric Manufac- 
turing Company, Plainsville, Conn., and the 
General Electric Supply Corporation, N. Y. 

Philip D. Reed was born at Milwaukee, 
Wis., on November 16, 1899. He received 





P. D. Reed 


his engineering degree from the University 
of Wisconsin in 1921 and his -doctor of 
laws from the Fordham University in 1924. 
His first work began while he was still a 
law school student taking evening classes 
at Fordham and, in 1922, before his gradu- 
ation, he became vice-president and patent 
counsel for the Van Heusen Products 
Company, New York. Previous to that he 
was patent solicitor for Pennie, Davis, 
Marvin & Edmonds of New York. He en- 
tered the General Electric Company’s em- 
ploy in 1926, as assistant to vice-president 
of the company’s law department in New 
York. In 1928 he was transferred to the 
incandescent lamp department, and from 
July 1, 1934, until his appointment as as- 





Owen D. Young 


sistant to the president in December, 1937, 
he was general counsel for the lamp de- 
partment. Mr. Reed is a director of the 





General Electric Company, the General 
Electric “Contracts Corporation and of a 
number of other companies. 

Owen D. Young, who was born on Oc- 
tober 27, 1874, at Van Hornesville, N. Y., 
became chairman of the board of the Gen- 
eral Electric Company in May, 1922, hav- 
ing previously been vice-president in charge 
of policy. Mr. Young, who is a lawyer 
by profession, is a director of many large 
companies, including General Motors and 
the National Broadcasting Company. He 
was chairman of the board of Radio Cor- 
poration of America until 1929. His work 
on the Reparations Commission in Paris in 
1923, when he unofficially represented the 
United States along with Gen. Charles G. 
Dawes, resulted in the Dawes Plan, which 
he later, as agent general of Reparations, 
put into actual operation. 

Gerard Swope, who was born in St. 
Louis, Mo., December 1, 1872, was a helper 
in the Chicago service shop of the General 
Electric Company in 1893, while still an 
undergraduate at Massachusetts Institute 
of Technology.~ He was graduated with 
an electrical engineering degree in 1895 
and returned to Chicago to serve in the 
shops of the Western Electric Company. 
After working his way up from there to 
a directorship and vice-presidency of West- 
ern Electric and winning the Distinguished 
Service Medal for his service on the Gen- 
eral Staff of the United States Army in 





Gerard Swope 


1918, Mr. Swope returned to the General 
Electric Company and in 1919 became the 
first president of the International General 
Electric Company.. He was subsequently 
manager of the Western Electric office at 
St. Louis, Mo., and Chicago, respectively, 
and general sales manager at New York. 
Mr. Swope became a vice-president and a 
director in 1913, and in 1917 visited the 
Orient, organizing a Chinese Western 
Electric Company and promoting trade in- 
terests and telephone service in Japan. 
He was elected president of the General 
Electric Company in May, 1922, and chair- 
man of the board of International General 
Electric Company in April, 1927. 

G. I. Wricut has been appointed rail- 
road representative, with office in the Com- 
mercial Trust building, Philadelphia, Pa., 
for the Lebanon Steel Foundry, Lebanon, 
Pa. Mr. Wright has previously served 
with the Southern Pacific, Illinois Central, 
and with the Reading and Central Rail- 
road of New Jersey, as chief electrical en- 
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gineer. From 1936 to 1938, he was man- 
ager of the transportation department of 
the Westinghouse Electric & Manufactur- 
ing Co., East Pittsburgh, Pa. He has also 
served as chairman of the Electrical Sec- 
tion of the American Railroad Associa- 
tion; also of the Transportation Commit- 
tee of the American Institute of Electrical 
Engineers and of the Manufacturers Ad- 
visory Committee of American Transit 
Association. During the World War, he 
was an assistant engineer officer of the 
Cruiser, U. S. S. Montana, and is a lieu- 
tenant commander, United States Naval 
Reserve Force. 
e 


Warven F. Wirson, Pittsburgh district 
manager of the American Steel Foundries, 
Pittsburgh, Pa. has resigned to become 
general manager of sales of the Lebanon 
Steel Foundry, Lebanon, Pa. Mr. Wilson 





Warden F. Wilson 


has been associated with the steel-casting 
industry since his graduation from the Uni- 
versity of Illinois in 1925, when he joined 
the American Steel Foundries as a special 
apprentice at its Indiana Harbor, Ind., 
Works. In 1928, he was appointed night 
superintendent, and a year later became as- 
sistant to the works manager, holding this 
position until his promotion and transfer 
to Pittsburgh, as manager of the Pitts- 
burgh Works. 
> 

D. H. Youne, vice-president in charge 
of export sales of the American Manganese 
Steel Division of the American Brake Shoe 





General 


Frank E. Moore has been appointed 
general mechanical inspector of the Mis- 
souri-Kansas-Texas, with headquarters at 
Parsons, Kan. 


James J. THOMPSON, assistant road fore- 
man of engines, Norfolk division, of the 
Norfolk & Western, has been transferred 
to Roanoke, Va., as assistant trainmaster, 
Radford division. 


J. B. NetsH, general master mechanic 
on the Northern Pacific, at Seattle, Wash., 
has been promoted to mechanical superin- 
tendent at St. Paul, succeeding B. P. John- 
gon, retired. 
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& Foundry Co., has been appointed di- 
rector of exports, with headquarters at 
New York, 

. 4 


R. B. Nicwots, sales manager of the 
Bantam Bearings Corporation, South Bend, 
Ind., a subsidiary of the Torrington Com- 
pany, Torrington, Conn., has become also 
secretary. 

¢ 


FrepericK J. GrirrirHs, for the past 
three years president of the Griffiths-Bow- 
man Engineering Company, has been ap- 
pointed executive vice-president in charge 
of the newly-created Alloy-Steel Division 
of the Copperweld Steel Company, Glass- 
port, Pa. Mr. Griffiths served from 1913 
to 1926 with the Central Steel Company in 
positions ranging from general superin- 
tendent to president and general manager. 
From 1926 to 1929, at which time Central 
merged with the Republic Steel Corpora- 
tion, he was chairman of the board of the 
Central Alloy Steel Corporation and then 
to 1931 he was president of the Republic 
Research Corporation and a member of the 
board of the Republic Steel Corporation. 
Subsequently he served as president of the 
Timken Steel & Tube Co., and a member 
of the board of Timken Roller Bearing 
Company. For the past three years, he was 
president of the Griffiths-Bowman Engi- 
neering Company. He is a director in a 
number of other industrial companies. 

* 


J. G. Granam has been appointed man- 
ager of railway sales and C. H. Reymer 
has been appointed railway sales engineer 
for the Oliver Iron & Steel Corporation, 
Pittsburgh, Pa. 

* 


Tue Wuitcoms LocoMoTiIvE CoMPANY 
of Rochelle, Ill., a subsidiary of the Bald- 
win Locomotive works, has appointed the 
following sales representatives: At’ 120 
Broadway, New York, Edward M. San- 
som, formerly with the Electric Storage 
Battery Company; at 1010 Pine street, St. 
Lowis, Mo., B. L. Beck, formerly with the 
Fate-Root-Heath Company, and at 627 
Railway Exchange building, John R. Heck- 
man, formerly with the Midvale Company. 
These representatives will handle the com- 
plete line of Whitcomb internal combus- 
tion and electric powered locomotives in 


Personal Mention 


B. P. JoHNson, mechanical superinten- 
dent of the Northern Pacific at St. Paul, 
Minn., retired on November 1. Mr. John- 
son was born at Mt. Holly, N. J., on Oc- 
tober 1, 1869, and served a five-year ap- 
prenticeship as machinist in jobbing shops 
at Philadelphia, Pa. and Camden, N. J. 
He entered railway service with the North- 
ern Pacific on December 20, 1888, as an en- 
ginehouse laborer at Glendive, Mont., and 
a year later became a locomotive fireman, 
serving in that capacity and as a locomo- 
tive engineer at Glendive until September 
1, 1903, when he was promoted to road 
foreman of engines at the same point. On 
April 1, 1908, he became master mechanic 
at Glendive, and on January 15, 1916, was 
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the construction, industrial, and railroad 
fields. 


. 

Harotp D. Pace, of the engineering de- 
partment of the Waugh Equipment Com- 
pany, New York, has been elected vice- 
president of that company, in charge of 
engineering, with headquarters, as for- 





Harold D. Page 


merly, at New York. Mr. Page, after 
completing a technical high school course 
in Chicago in 1912, worked for a time for 
the Link Belt Company and studied engi- 
neering during evening courses at the Ar- 
mour Institute of Technology. He entered 
the employ of the shops and equipment de- 
partment of the Chicago City Railway 
Company in the same year, remaining in 
that department after the merger of the 
various street railways to become the Chi- 
cago Surface Lines. Mr. Page entered the 
service of the Waugh Equipment Company 
on January 1, 1925, and was transferred to 
New York in 1933. 


Obituary 


Cuartes PAscuHeE, president of the Dav- 
enport- Besler Corporation, Davenport, 
Iowa, died on November 15. 

. 


Kart J. LAmcoot, who served for about 
two years as a member of the sales force 
of Manning, Maxwell & Moore, Inc., New 
York, died on October 29 after a brief ill- 
ness. 





transferred to Seattle, Wash. Mr. John- 
son was promoted to general master me- 
chanic of the lines between Mandan, N. D., 
and Paradise, Mont., with headquarters at 
Livingston, Mont., on June 15, 1923, and 
on March 15, 1928, was appointed mechani- 
cal superintendent of the lines east of Par- 
adise, Mont., with headquarters at St. 
Paul, Minn. In the latter part of 1930 his 
jurisdiction was extended to include the 
lines west of Paradise. 


W. J. Browne, electrical and mechanical 
engineer of the Salt Lake & Utah, at Salt 
Lake City, Utah, has been appointed also 
superintendent of maintenance, power and 
equipment of the Utah Idaho Central, with 
headquarters at Ogden, Utah. 
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EVERY MOVEMENT MUST ‘CLICK’ 
ROUGH its Jersey City terminal the Erie Railroad handles a goodly portion 
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floats and ferried across the Hudson like clock-work in order to avoid the heavy 


river and rail traffic during commuter rush hours. This calls for high terminal 
efficienty where car movements must “click”. 











EMC 1000 Hp. Switchers have been assigned to terminal operation at this impor- 
tant waterfront. Unobscured visibility, the characteristic of all EMC “Clear-View” 
type Switchers, and the complete absence of smoke and steam speed up yard 
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Performance records of over 300 EMC Diesel Switchers covering two million 
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O. K. Woops, fuel engineer of the east- 
ern district of the Union Pacific, with 
headquarters at Omaha, Neb., has been ap- 
pointed special representative of the vice- 
president in charge of operation, with the 
same headquarters. This newly-created po- 
sition will include the duties of fuel engi- 
neer and road foreman of engines. 


JosepH H. Becxker, who has been ap- 
pointed assistant to superintendent of mo- 
tive power of the Chicago Great Western, 
with headquarters at Oecelwein, as an- 
nounced in the November issue, was born 
on December 5, 1888, at St. Paul, Minn. 
He attended the Oelwein public school and 
took a course in mechanical engineering at 
Iowa State College. He entered the serv- 
ice of the Chicago Great Western in June, 
1906, becoming a machinist apprentice on 
August 1 of that year. He subsequently 
served as a machinist, draftsman, assistant 
machine shop foreman, gas engine foreman, 
efficiency engineer and apprentice instruc- 
tor, production supervisor, and assistant 
mechanical engineer. He became general 
locomotive and boiler inspector on Octo- 
ber 10, 1936, and master mechanic at Oel- 
wein on May 1, 1938. 


Master Mechanics and 
Road Foremen 


W. R. Jackson has been appointed as- 
sistant road foreman of engines, of the 
Radford division of the Norfolk & West- 
ern. 


ALEXANDER PEERS, master mechanic, 
Quebec district, Canadian Pacific, with 
headquarters at Montreal, Que., has re- 
tired under the company’s pension rules. 


A. N. GosNnett has been appointed mas- 
ter mechanic of the Oklahoma Railway, 
with headquarters at Oklahoma City., 
Okla., succeeding W. E. Voss. 


W. D. NELson, general foreman of the 
Louisville & Nashville at Montgomery, 
Ala., has been appointed assistant master 
mechanic, South Louisville (Ky.) shops. 


ASHBURN OLIveR, assistant road fore- 
man of engines of the Radford division of 
the Norfolk & Western, has been appointed 
assistant road foreman of engines, Nor- 
folk division, with headquarters at Crewe, 


Va. 


R. V. Car.eton, division master me- 
chanic, Ontario district, Canadian Pacific, 
at Toronto, Ont., has been appointed mas- 
ter mechanic of the Quebec district, with 
headquarters at Montreal, Que. 


Shop and Enginehouse 


I. H. Dove, assistant enginehouse fore- 
man of the Norfolk & Western at Shaffers 
Crossing, Roanoke, Va., has been promoted 
to the position of night enginehouse fore- 
man at Roanoke. 


F. W. ScHuttz, shop superintendent on 
the Atchison, Topeka & Santa Fe at West 
Wichita, Kan., has retired, and the posi- 
tion of shop superintendent at Wichita 
has been abolished. 
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Purchasing and Stores 


CrarE R. Hormes has been appointed 
general storekeeper of the Atchison, To- 
peka & Santa Fe system, with headquarters 
at Topeka, Kan. Mr. Holmes was born in 
DeKalb County, Ilt, and attended Oberlin 
College. Following a short period of serv- 
ice in the freight department of the Chi- 





Clare R. Holmes 


cago, Burlington & Quincy at Chicago, he 
entered the service of the Santa Fe on 
January 2, 1910, in the stores department at 
San Bernardino, Cal. He served in vari- 
ous capacities until early in 1917, when 
he became division storekeeper at Rich- 
mond, Cal. In 1919 he returned to San 
Bernardino as chief clerk to the district 
storekeeper, and on January 1, 1938, was 
promoted to district storekeeper of the 
Coast lines, with headquarters at San Ber- 
nardino, the position he held until his recent 
promotion. 


Everett B. Leso has been appointed 
purchasing agent of the Fort Dodge, Des 
Moines & Southern, with headquarters at 
Boone, Iowa, succeeding J. E. Wenzel, 
who has retired. 


Harry J. Bum, assistant general store- 
keeper of the Missouri-Kansas-Texas, at 
Parsons, Kan., has been appointed general 
storekeeper, with headquarters at Parsons. 
Mr. Blum was born at Galesburg, Il., and 





Harry J. Blum 


attended high school and Business Institute. 
He entered railway- service in 1899 on the 
Chicago, Burlington’ & Quincy at Gales- 
burg and was transferred as a clerk to 
West Burlington, Ia., in 1905.. In 1906 he 


became chief clerk to the storekeeper at 
Hannibal, Mo., and in 1907 left the Bur- 
lington to become a traveling accountant 
for the Missouri Pacific at St. Louis, Mo. 
Mr. Blum was promoted to district store- 
keeper at St. Louis in 1908, and in 1913 
he became associated with the Terminal 
Railroad Association of St. Louis, serving 
in various capacities until 1915, when he 
joined the Katy as district storekeeper at 
Sedalia, Mo. In 1917, he was transferred 
to Parsons, Kan., and in 1937 was pro- 
moted to assistant general storekeeper. 

R. M. NEtson, purchasing agent of the 
Chesapeake & Ohio, at Cleveland, Ohio, 
has been appointed to fill the newly created 
position of general purchasing agent of 
the C. & O., the New York, Chicago & 
St. Louis (Nickel Plate), and the Pere 
Marquette, with headquarters at Cleveland. 


Horace E. Ray, who retired on Novem- 
ber 1 as general storekeeper of the Atchi- 
son, Topeka & Santa Fe system, with 
headquarters at Topeka, Kan., was born 
in Shepherdstown, W. Va., on May 18, 
1871, and was graduated in 1890 from Wit- 
tenberg College at Springfield, Ohio. He 





Horace E. Ray 


entered railway service in August, 1890, at 
St. Joseph, Mo., with the St. Joseph Ter- 
minal Company, which was operated jointly 
by the Santa Fe and the St. Joseph & 
Grand Island (now part of the Union Pa- 
cific). In December, 1892, Mr. Ray en- 
tered the service of the Santa Fe in the 
stores department at Topeka, and in 
March, 1903, was promoted to assistant to 
the general storekeeper. Four months later 
he was advanced to storekeeper at To- 
peka and in June, 1909, became storekeeper 
of the Coast lines, with headquarters at 
San Bernardino, Cal. In September, 1914, 
he was appointed general storekeeper of the 
system, with headquarters at Topeka. In 
1921-22 Mr. Ray served as chairman of 
the Purchases and Stores division of the 
Association of American Railroads. He has 
since served on the general and advisory 
committees and other subject committees. 


Obituary 


E. V. Fox, night enginehouse foreman 
of the Norfolk & Western at Shaffers 
Crossing, Roanoke, Va., died in an auto- 
mobile accident on October 10. 

Frank W. Hott, purchasing agent of 
the Erie, with headquarters at Cleveland, 
Ohio, died in that city on November 11. 


Railway Mechanical Engineer 
DECEMBER, 1939 


























YOU CAN 


SAVE 
MONEY 


FOR YOUR ROAD 




















WASHING STREAMLINERS THE SAFE, 


LOW-COST OAKITE WAY 


is the removal of road dirt, oil film, soot and other deposits from 
your streamliners a troublesome, time-consuming job? Does it cost 
too much? Are painted surfaces being affected by cleaning materials 
you use? 


Then why not profit by the experience of other roads... roads whose 
streamliners today are being washed with complete SAFETY to 
SURFACES with specially designed Oakite materials that clean<quickly 
and with a minimum of manual effort. And not only are they enjoying 
the advantages of a satisfactory job but cost of doing the work on a 
material and time basis is attractively low. 


Put Your Streamliner Washing Up To Us! 


At your convenience and without any obligation on your part, we 
are ready to prove to you that the dependable Oakite materials 
recommended for washing streamliners are safe and economical. 
Arrange to make a test so that you can see with your own eyes the 
increased efficiency and improve- 
ments that are possible on this work. 


complete data. 
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Write us today and let us submit 


OAKITE CLEANING 
CAN MAKE THESE JOBS 
EASIER FOR YOU 


Stripping paint from locomotive 


tanks, coaches 


Removing rust or scale from 
Diesel engine water jackets 


Steam cleaning running gear 


Cleaning air compressors 


Removing grease from driving 
box lubricators 








RAILWAY SERVICE DIVISION 


OAKITE PRODUCTS, INC 46 Thames St 
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ntatives 
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@ Republic Double Strength Steels are low-cost, low-alloy steels 


—yet they stand high in the respect of designers and builders of 
railway equipment, for these reasons: | 


Because they permit new cost-saving methods of construction and 
are the easiest to fabricate of the high tensile steels. 


Because they cut dead-weight, lower hauling costs, and afford an 


opportunity for greater pay load when carrying heavy materials. 


Because they stand hard use and abuse, and reduce mainte- 


nance costs. 


Because the alloy content makes these materials more corrosion- 


and abrasion-resistant than ordinary steels, resulting in longer life 
of equipment. 


Added together, these reasons make for more economical building 
and operation. May we send you technical literature? 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES: CLEVELAND, OHIO e ALLOY STEEL DIVISION: MASSILLON, OHIO 


BERGER MANUFACTURING DIVISION « NILES STEEL PRODUCTS DIVISION ¢ STEEL AND TUBES DIVISION 
TRUSCON STEEL COMPANY * UNION DRAWN STEEL DIVISION 
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THE BULLARD COMPANY 








BULLARD CUT MASTER 
for Railroad Work 


PPROPRIATIONS for new units may be lean and a trifle hard to 


obtain but, this condition only serves to make the supervisors more 
alert to the possibilities offered by modern equipment. 


To prove this and the fact that the railroads aren't behind the times where 
SAVINGS can be made: One of the first inquiries for the new CUT 
MASTER V. T. L. came from a leading railroad within a few days after the 
initial announcement. Specifications showed that this new BULLARD 


unit will meet every new anticipated production requirement. 


The CUT MASTER V. T. L. is manufactured in five different sizes, i.e. 
30’’-36'’-42’’-54” and 64’’. The well balanced design permits the choice 
of six different head combinations—one of which is bound to suit your 


particular requirements. Be sure to keep this unit in mind when making 


out your next machine tool requisition. 


Y RIDGEPORT, CONNECTICUT 





s DEVELOPMENT OF THE BRAKE SHOE has been 


gradual and constant from its earliest days when wood and even, in some 


instances, stone were utilized. 


As early as 1889, the first Brake Shoe Testing Machine was being used to 
help solve the braking needs of that day, and at the turn of the century, 
the all important Diamond-S method of reinforcement for car shoes was 
developed. Brake shoes of this construction were soon widely used for 
passenger car and tender service, and later were adopted by the Associa- 
tion of American Railroads as Standard for Interchange in freight, pas- 


senger car and tender service. 


A later improvement —the Duplane reinforcement for freight car shoes — 


minimizes premature breakage and is already making substantial savings. 
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Driver shoes, too, passed through an evolution in which problems of con- 
struction, attachment and reinforcement were studied and solved. This 
culminated in the Samson Driver Shoe, which constitutes one of the most 


important improvements ever made in Brake Shoes. 


All of this development, while gradual, has been sure, and the braking 


problems of the day have been met as they arose. 


Our new brake shoe testing machine, which is capable of duplicating 


speeds and axle loads well in excess of any conditions yet encountered in 


service, and our highly modernized chemical and metallurgical labora- 
tories together with nearly half a century of experience give us the means 


to anticipate and solve the braking problems of the future. The design 
and construction of our brake shoes will continue to exceed past stand- 


ards in the same degree to which the trains which use them will excel 


their predecessors. 
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SAVINGS 
ON FRAME BOLTS 


Th statement refers to general average performance of new JONES & 
LAMSON Turret Lathes installed in many railroad shops. 


Proof? Plenty of it. For example, the above illustrated unit not only dis- 
placed two old turret lathes on the frame bolt job, but also has played a big 
part in reducing general locomotive maintenance costs by providing new 
standards of taper precision. 


Drive fits for bolts produced on this unit have been reduced to 44%” and 3¢’’ 
and the men on the floor have a job socking ‘em home. Naturally, the perfect 
taper fits prevent the working of frames and expensive consequences. 



















Production time for 1” tapered frame bolts 844” long with a 2” thread is 
exactly three and one-half minutes per bolt. 


Frame bolts are, of course, only one of the many railroad shop jobs which are 
machined for less cost on JONES & LAMSON Turret Lathes. It will pay you 


to investigate. 


JONES & LAMSON MACHINE COMPANY 
SPRINGFIELD, VERMONT 
Manufacturers of Saddle and Ram Type Universal Turret Lathes, Fay Automatic Lathes, Double-End 


Milling and Centering Machines, Automatic Thread Grinding Machines, Comparators, Tangent and 
Radial, Stationary and Revolving Dies and Die Chasers. 
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“Kpeatedly, 


THE CHOICE- 





When the Henry Vogt Machine Company 
built this 200 Ibs. pressure, 300 h. p.,four- 
drum bent tube boiler for A. Finkl and 
Sons Company, Chicago, Ill., they used 
ELECTRUNITE Boiler Tubes. 

Time after time, boiler manufacturers 
and users choose ELECTRUNITE for new 
boilers and for retubing old ones. They 
have found that ELECTRUNITE Tubes, 
through their consistent uniformity, duc- 
tility, scale-free surface and freedom from 
hidden defects, reduce installation costs 
and insure safety and long, trouble-free 
service life. 

Avail yourself of the advantages of 
these modern tubes to improve YOUR 
heat transfer equipment. Write us for 
the full story on what ELECTRUNITE 
can do for you. 
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Uheyre Saving Money in 


ALL TYPES of FREIGHT SERVICE 





NOW BEING USED 
Under the Following Types 
OF FREIGHT EQUIPMENT 








BOX BALLAST 
REFRIGERATOR FLAT 
GONDOLA FURNITURE 
AUTOMOBILE TANK 
HOPPER CABOOSE 


And TENDER TRUCKS 



















20,000 CAR SETS 
NOW IN USE OR 


ON ORDER By 30 


Railroads and Private Car Lines 


STANDARD CAR 


332 SOUTH MICHIGAN AVENUE 











BARBER 


STABILIZED TRUCKS 


With or Without Spring Plank 


®@ Reduce Lading Damage Claims 


@ Reduce Track and Car Maintenance 
Expense 





@ Eliminate Spring Breakage 
@ Eliminate Looseness and Wear 
Between Bolsters and Columns 
@Assure Years of Satisfactory Service 
@ A SAFE Truck in High-Speed Trains 
Why not specify the truck that will 
SAVE YOU MORE FOR 
MORE YEARS ? 


TRUCK COMPANY 


CHICAGO, ILLINOIS 
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IZE is only relative. Take the LeBlond line 
of lathes, for example. The smallest LeBlond— 
the 10” Regal bench lathe—although it meas- 
ures 45 inches overall, and weighs 500 pounds— 
can ride on the carriage of the largest LeBlond 
—the 42” heavy duty engine lathe. 


You'll find in the LeBlond line a wide variety 
of swing sizes, one for every turning require- 
ment. But you'll find only one standard for 
micrometer accuracy and cost-downing perform- 
ance—the same high standard that has engi- 
neered and built the thousands of LeBlonds 
now in operation all over the world. 


THE R. K.. LEBLOND MACHINE TOOL CO. 
CINCINNATI, OHIO 
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AS ONE SPECIALIST 
TO ANOTHER 





You ARE a specialist in heavy machinery. You couldn’t suddenly 
; 

start to repair watches instéad of railway equipment in your shop, 

any more than you could move a skilled lathe hand to the foundry 


and expect him to do expert work. You know your job and do it well. 


Our job is cleaning. WYANDOTTE Technicians and Service 
Representatives have qualified as experts in metal cleaning through 
practical experience. And our products are designed the same way 


—to do a special job and do it well. 


As one specialist to another, we invite you to bring your tough 
cleaning jobs to us. We have the products and we have the men who 
know they can be used efficiently and economically. Personal service 


is always available to you — without obligation, naturally. 


THE J-B- FORD SALES CO: 


Wee DP OUT CTT séC#é€ ie —i 


Semwrmee REPRESENTATIVES IN 88 CITIES 
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MG lite 
can’t weld 


... BUT HE CAN MAINTAIN 
A STEADY ARC WITH THE 


WILSON “HORNET” 


Set the sturdy hand control on the new 
Wilson Welder and even a child can 
maintain a steady arc. Once the new 


Wilson ‘‘Hornet’’ control has been set, 
the operator can concentrate on his 
welding job. It is unnecessary for the 
operator to stop work to readjust the 


control because variations in the internal 


General Offices: 60 East 42nd Street, New York, N. Y. 


temperature of the machine have no 
material effect on current output. The 


complete story of this modern new weld-. 


ing generator will interest you. Write for 
your copy of the new bulletin on the 
Wilson ‘‘Hornet”’ the latest of the Wilson 
line of ‘‘machines that make the arc 


behave.” *TRADE MARK 


WRITE FOR 
YOUR COPY 
of the new Wilson 
“Hornet” bulletin fea- 
turing the newest of... 
“tthe machines that 
make the arc behave.” 








DISTRIBUTED THROUGH AIR REDUCTION SALES COMPANY’S DISTRICT OFFICES IN PRINCIPAL CITIES 
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Order from Your Nearest 
Distributor as Listed Below: 


IN THE UNITED STATES 
“RPM’’ DELO: 

The California Company (Montana only) 
Humble Oil & Refining Company 
Standard Oil Company (Indiana) 
Standard Oil Company (Nebraska) 

Standard Oil Company of California 
Standard Oil Company of Texas 
Utah Oil Refining Company 
Diol ‘“‘RPM’’ DELO 
The Carter Oil Company, Tulsa, Oklahoma 
Colonial Beacon Oil Company 
Standard Oil Company of Louisiana 
Standard Oil Company of New Jersey 
Standard Oil Company of Pennsylvania 
Kyso “RPM’’ DELO: 

Standard Oil Company (Inc. in Kentucky) 
Signal “RPM” DELO 
Signal Oil Company 
Sohio “RPM” DELO: 

The Standard Oil Company (Ohio) 


IN CANADA AND NEWFOUNDLAND 
Imperia “RPM'’ DELO: 
Imperial Oil Limited 
IN BRITISH COLUMBIA AND ALBERTA 
“RPM” DELO: 

Standard Oil Company of 
British Columbia Limited 
THROUGHOUT THE WORLD 


“RPM” DELO is available through dis- 
tributors in more than 100 countries. 
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CASE TRACTORS are great per- 
formers—have been for 47 years. 
So when New “RPM” DELO 
comes through extensive factory 
tests with the verdict— 


“Satisfactory for Case Tractors 
operating on any fuel from gasoline 
to tractor fuel or distillate” — 


This means it delivers cost- 





































STANDARD OIL COMPANY OF CALIFORNIA 








cutting, life-lengthening, profit- 
raising lubrication! Results of 
J. I. Case Company tests show: 
Combustion chambers free of car- 
bon deposits—meaning cooler, 
smoother, sweeter-running en- 
gines! All rings free in the piston 
grooves. Blow-by and engine 
wear minimized—full-power per- 
formance assured. Unfailing pro- 
tection! Longer engine life! 

Profit by New “RPM” DELO 
in your equipment— in stationary, 
automotive, or marine service. It 
ends ring sticking. It’s safe for a// 
types of bearings. 


New “RPM” Diesel Engine Lubricat- 
ing Oil now available everywhere 
in the gray barrel with the blue head 
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ALWAYS 
STANDS 
OUT 
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S much of a star in its field as the high scoring 

basketball player is in his, GARLOCK 777 
Rubber and Duck Spiral Packing gives out- 
standing service against hot or cold water and low 
pressure steam. If formed rings are desired specify 
GARLOCK 333. 







THE GARLOCK PACKING CO., PALMYRA, N. Y. 
In Canada: The Garlock Packing Co. of Canada Ltd., Montreal, Que. 
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(Automatically Tight) 
SOLVE Leakage And 


Maintenance Problems 


UTO.-TITE Steam Heat Connections and Flex- 
ible Joints have made a big hit in the railroad 
industry. 


Their construction iricludes a metal to metal bear- 
ing with a composition gasket which is automat- 
ically controlled by the pressure flowing through 
the joints. 


This automatic feature assures positive seal and 


& 


BALL JOINTS 





eliminates any possible chance of leaks in service. 
Full capacity flow—ease of flexing and simplicity 
of gasket renewals are other AUTO-TITE features 
which are acclaimed by supervisors of car and 
locomotive maintenance. AUTO-TITE Joints can 
be used anywhere that a flexible connection is 
necessary; for oil, water, steam, air, gasoline, etc., 
on pressures up to 6000 Ib. per sq. inch. 


SUPERIOR RAILWAY PRODUCTS CORPORATION, PITTSBURGH, PA. 








Air Brake Inspector’s Handbook 
By CARL O. GLENN 


Air Brake Engineer; formerly Air 
Brake Supervisor, Chicago, Rock Is- 
land & Pacific Railway Company 


This edition covers all the new air 
brake equipment except the AB 
freight brake. It gives special treat- 
ment to defects, tests and remedies of 
air brake apparatus. 


328 pages, 110 illus, 5 x 7% inches, 
flexible, $3.00 





FREE EXAMINATION COUPON 


Simmons-Boardman Publishing Corporation 
30 Church Street, New York, N. Y. 


Please send me a copy of the book or books checked 
below for Ten Days’ Free Examination. If not satis- 
fied I will return the books. Otherwise I will send 
remittance. 

( ) Air Brake Inspector’s Handbook 
( ) United States Safety Appliances 
( ) Locomotive Valve Setting 


ee tn a. ask o's REE e PRED REE ee 
NE Na ca hs son's 0.0 hc hk Guana bs 8k+0d ees AEE 
SESE SS Pere NR Seg ee eas rahe 
pS SS LSE ee NON 5 oss sin vig 


(Books Sent on Approval Only Within U. S. A. 
and Canada) 
R.M.E. 12-39 





Helpful Hand Books 





United States Safety Appliances 
By H. S. BRAUTIGAM 


Formerly Chief Safety Inspector on the C. M. St. P. & 
P. Railroad 
A practical manual of safety appliance laws, legal de- 
cisions, and Interstate Commerce Commission Orders 
and Interpretations covering the application of safety 
appliances to the motive power and rolling stock of 
steam railways in the United States. Information has 
also been inserted which, while not part of the Interstate 
Commerce Commission orders, represents practice which 
has been found to meet satisfactorily the intent of the 
law in doubtful cases. 
232 pages, 46 illus., 334 x 534 inches, 
flexible, $.75 





Locomotive Valve Setting 
By JACK BRITTON 
Honorary Retired Member of International Association 
of Machinists, Formerly Apprentice Instructor and 

Valve Setting Specialist 

Jack Britton explains the usually care- 
fully guarded secrets of valve setting. 
In natural sequence, with simple 
drawings and without puzzling mathe- 
matical formula, he shows how to 
grasp and follow most any stunt that 
the practical locomotive shopman may 
run into. 


350 pages, 210 illus., 5 x 734 inches, 
flexible, $3.00 
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Watch Your Boiler Shop Costs Go Down 









Combined 
PRESS BRAKE and 
FLANGING MACHINE 


[7 has been a long time since an improvement in shop equipment has 
shown the remarkable savings now being effected by this combination 
300 ton Hydraulic Press and 40 ton Flanger. 

A Class I road’s boiler shop foreman said: ‘‘It is the best machine ever 
built for the boiler shop. I think you should have named it ‘DO ALL,’ 
as we find it covers our complete range of plate work.” 

The illustration at the upper left shows a flue sheet being flanged on the 
40 ton Flanger. After this job is completed the crew can quickly move 
to the Press Brake (lower left) for V-bending, straight flanging, general 
reclamation work; in fact, any type of plate bending required in car and 
locomotive repairs. 

The Press Brake and Flanger can also be operated simultaneously ...a 
single electric motor furnishes the power. 

Investigate this outstanding development—write for descriptive booklet. 
AlsoBuildersof Power PunchesandShears, BulldozersandForging Equipment 


BEATTY MACHINE & MFG. CO. 


Hammond Indiana 








RED TOP | 
PRESSURE INDICATOR 


RED 
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can be avoided. 


the device is 
properly. 






Philadelphia 


Representative in Canad 








NDICATES slightest pressure 
in brake cylinder so that 
dragging brakes, overheated 
tires, and loosening of tires 


To test:—lf red is visible— 
push down. If it returns to 
visual position immediately, 


THE U.S. METALLIC PACKING CO. 


MEASURE SPEED 


without even seeing 


the rotating element, 









Because they measure speed simply by contact 
“FRAHM’ VIBRATING-REED TACHOMETERS 


are the solution to a wide variety of speed-measuring 
problems, as well as for indicating rates of vibration. 
Types for permanent mounting as well as for hand use. 


Write for descriptive Bulletin 1590-R 


functioning 





Pennsylvania JAMES G&G. BIDDLE CO. 


a 
Joseph Robb & Company, Limited, Montreal 1211-13 ARCH STREET Pritacecenia,Pa. 
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PRECISION 
MEASUREMENT 
of TORQUE LOADS 


Wherever closely limited torque application is 
essential, Williams’ new Torque ‘‘Measurrench”’ 
No. S-57 provides the answer in terms of a pre- 
cision tool at moderate price. Although de- 
signed especially for use with Williams’ standard 
*‘Supersockets”’ it can be used with any detach- 
able socket having 1/2’’ square drive-opening. 


No. S-57 combines new mechanical features 
with unusually rugged construction. Accuracy 
does not depend on delicate gears, levers, or 
dials but upon heavy sections of high-tensile 
steel. Right-hand torque is measured, and the 
wrench action reverses for left-hand turning. 
Williams’ patented construction makes possible 
‘tthe unusually short operating swing of only 
1/30 of a full turn. 


Torque loads are measured either by sight 
reading or by sound signal for any desired torque 
to 200 foot-pounds. 


Every part.is made of alloy and high-tensile 
steel, accurately machined and _ scientifically 
heat-treatéd.*" Finished in chrome-plate with 
‘“‘satin’’.chvome handle. Over-all length, 1914”. 
Every Torque ‘‘Measurrench”’ is fully guaran- 
teed. See your jobber. Ask for free literature. 


J.H. WILLIAMS & CO. 
225 Lafayette St., New York, N. Y. 
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GET TOGETHER DEPARTMENT 








FOR SALE 








FREIGHT CAR TRUCK FRAMES—70-Ton Capacity 


5314 c/s NEW unused USRA 1411 full “U*"’ Andrews 
30% c/s NEW unused box Truck BOLSTERS for same 


Also 39, 40, and 50-ton other “U" Frames and box Bolsters. 
Satisfyingly priced. 


IRON & STEEL PRODUCTS, INC. 
13486 S. Brainard Ave. . Chicago, Ill. 


“Anything containing IRON or STEEL” 








COVERED HOPPER CARS, 50-TON 


With Hatchway Roof and Bottom Discharge 
1528 cu. ft. Unusual condition 
Price very reasonable 
All other types of Freight Cars, too 


IRON & STEEL PRODUCTS, INC. 
Chicago (Hegewisch Sta.) IIlinois 








POSITION OPEN 








An Assistant Chief Engineer for a concern manufacturing loco- 
motive type boilers. Applicant must have a thorough knowledge 
of welding for high pressure boilers. Salary depends. Address 
Box 216, RAILWAY MECHANICAL ENGINEER, 30 Church 
Street, New York City. 








Classified Advertisements —- Help and 
Situation Wanted advertisements appear- 
-— as 

ing in the “Get Together Department,’’ 


10c a word an insertion. Minimum charge 
3 “4 


eR a eee 
$2.00 for each insertion. For Sale Adver- 


ess | St a a a 
tisements $10.00 a column inch. Any 


_ se . 
number of inches may be used. Copy 


i ~ = 


must be in this office by the 10th of each 


R————— 
month preceding to insure insertion in the 


issue. 
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Patent 
1,958,178 
A.A.R. 





Spec. 


The NEW WOODS 


ANTI-FRICTION 


SIDE BEARING 


Designed to provide durability in excess of 
service needs, and maximum protection against 
wheel flange and rail head wear. 

The NEW forged steel roller and housing adds 
STRENGTH,—reduces weight. Note the web 
and rim construction and equalized metal sec- 
tions of roller, permitting adequate, uniform 
heat treatment THROUGHOUT. 

For best results, specify WOODS 


Backed by over 40 years success on leading roads 
Write for information 


EDWIN S. WOODS & COMPANY 
4710 W. DIVISION STREET - _ CHICAGO, ILL. 





Greater SAFETY 


For a Lower Cost 


HY take chances with ordinary cotters— 
especially since the speeds of all trains 
have been increased? 


Every application on a car, locomotive or any 
other moving vehicle can be made in absolute 
safety with the COOKE Pin and Cotter. 


A couple of taps with a hammer drives the 
COOKE Cotter into place. It is securely locked in 
one operation—and it will 
stay there until removed. 
It is easily and quickly 
applied. You save time. 
money and pro- 
mote maximum 
safety. 
Note: This wedge 
opens, spreads and 
locks the cotter, 
thereby elimi- 
nating vibra- 
tion and wear. 


PIN and 
COTTER 


“‘“SELF OPENING—SELF LOCKING” 


American Railway Products Co. 
162 Post Road, Darien, Conn. 























New Fifth Edition 


Trains, Tracks and Travel 


By T. W. VAN METRE 
Professor of Transportation, Columbia University 


=m. The new edition of this popular book 
acks o% railroads describes latest practice. 
TRAINS, TR There are complete new chapters on 
TRAVEL streamlined trains and additions to 
aa others covering the new developments 
in air brakes, air conditioning of 
passenger cars and in _ high-speed 
Diesel and_ electric locomotives. 
Among the numerous new _illustra- 
tions are shown the new streamlined 
trains, 7 in color. This is an excel- 
lent book for a boy who wants to 
know more about railroads and for 
the average reader. 








Contents 
Our Steam Railroads—The Railroad Track—The Steam 
Locomotive—Electric Locomotives; Gasoline and Oil Mo- 
tors—Freight Cars—Passenger Train’ Cars—Tomorrow’s 
Trains Become Today’s—Streamlined from Coast to 
Coast—Passenger Stations and Terminals—The Opera- 
tion of Trains. 


350 pages, 300 illus., 7 x 9% in., cloth, $3.50. 








Sent on 10 Days Approval 


Book Service Department ; 
SIMMONS-BOARDMAN PUBLISHING CORPORATION 
30 Church Street New York, N. Y. 
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The National Standard 

TRADE for window and vesti- 

so bule curtains and seat 
antasote upholstery. Nearly a 
MARK half century service tests 


The original successful a 5 ™ 
iets on have established its su 
periority. 


For Passenger Car, Loco- 
motive and Bus head- 
linings and interior trim. 


Agasote A homogeneous water- 


TRADE 


MARK proof board of great 
Available in sizes up to density and tensile 
eC strength. It will not 

warp, blister nor sep- 
arate. 


THE PANTASOTE CO., INC. 


250 Park Ave.. NEW YORK CITY 
683 Atlantic Ave., BOSTON 3611 Clinton Drive, HOUSTON 
Monadnock Bidg., SAN FRANCISCO 
Peoples Gas Bldg., CHICAGO 
Railroad and Marine Selling Agents for 
PANTASOTE LEATHER CO. AND HOMASOTE Co. 
Passaic, N. J. Trenton, N. J. 
Canadian Representative 
The Holden Co., Ltd., Montreal, Canada 
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THE EDITOR'S DESK 








LOADINGS INCREASE MAINTAINED — 
NET EARNINGS LARGEST SINCE 1930 


Freight car loadings reached their peak this year 
in the week ending October 21, when they 
registered 861,198. This peak was reached one 
week later than in 1938, and three weeks later 
than in 1937. 


These loadings have been reflected in net operat- 


attitude on the part of the general public and 
there seems little reason to question that Con- 
gress will enact some constructive transportation 
legislation reasonably soon after it assembles in 
January. This may not add very greatly to the 
net earnings of the railroads, but it promises to 
be a step in the right direction. 


Revenue Freight Car Loadings 
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ing income, which in October totaled almost 102 
million dollars—the highest in any month since 
October, 1930: For the week ending November 
18 (the latest figures available when this was 
written) loadings were 17.4 per cent above the 
corresponding week in 1938, and 19.6 per cent 
greater than in 1937. 


We can face the new year with considerable con- 
fidence. Business is good, both for consumer 
goods and in the heavy industries, and the pros- 
pects are that it will continue to remain so in this 
country for some time to come. 


Members of Congress have been back home and 
have talked matters over with their constituents. 
The railroads have been enjoying a favorable 





Much may depend on how the Interstate Com- 
merce Commission interprets a more favorable 
attitude on the part of the public and Congress. 
It can go a long way in improving railroad con- 
ditions if it will concern itself less with details of 
small importance and pay more attention to the 
purpose for which it was originally established 
—the fostering of the railroads in the 
public interest. 


It remains for the railroad managements and the 
employees to continue carrying on an aggressive 
campaign of education, in order that the public 
may fully understand the importance of preserv- 
ing private management. We have been witnes- 
sing far too much waste and inefficiency in 
government-operated and controlled projects. 
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For a decade, Canadian 
Pacific engines of the Sel- 
kirk type have been oper- 
ated over Rocky Mountain 
divisions, subjecting Nickel 
alloy steel parts to high 
stresses and extremely low 
temperatures. Performance rec- 
ords proved so favorable that 
ten new 2-10-4’s were recently or- 
dered from the Montreal Locomo- 
tive Works. The engine alone 
weighs 447,000 pounds —with a trac- 
tive effort, including booster, of 
90,000 pounds—heaviest and most 
powerful in the British Empire. 


C. P. R. relies on 





Close-up showing main and 
» side rods and main crank 
pins of Nickel alloy steel. 
This high strength material 
lowers weight of reciprocat- 
ing parts, reduces rail 
pound and track mainte- 
nance costs. Boilers in these 
new Canadian Pacific loco- 
motives are also made of 
Nickel alloy steel. You can 
safely lower the cost per 
year of new equipment or 
replacements by specifying 
steels and irons strength- 
ened and toughened with 
Nickel...Consultation on 
your problems involving 
the use of Nickel is invited. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N. Y. 
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None job alone, required for th 
rebuilding of 1800 hopper cars, t 
above recently installed 400 series (i 
cinnati All-Steel Press Brake complete 
refunded the investment in four month 


At the left is another CINCINNATI PRE 
BRAKE working for a railroad. Job illu 
trated—bending end on hopper chu 
Records show that this unit has refunded th 
investment at least four times during 
_ 3.years of service. 
Every plan for modernization or new 4 
construction should include the economié 
which can be effected with Cincinné 


All-Steel Press Brakes. 





Write for recommendations 
on your job. 











[THE CINCINNATI! SHAPER COMPANY, CINCINNATI, OHIO 














Better Journal Protection 
will prevent delays 





















National Journal Boxes with deflecting 
fan, thrust ring and Flexo A.A.R. Lids 
will prevent dust, snow and water from 
entering the box to contaminate waste 
and oil. 





1 for th No more replacements of broken and 
- cars, th worn dust guards. 


ries: Ci 





Increased thrust area reduces the number 


| 
— of replacements of broken and worn 
bearings. 
Bearings will have longer life because 
TI PRES waste and oil are kept clean. 
ag Lower oil consumption. 
unded th Inspection of these boxes in service through severe weather con- Write for Circular No. 5139. 





during | ditions has shown them to be far superior to boxes with conventional 
dust guards. It has been proven that these boxes require repacking 


less frequently. 










2conomis 
Cincinna 







NATIONAL MALLEABLE AND STEEL CASTINGS CO. 
General Offices: CLEVELAND. OHIO 


ales Offices: New York, Philadelphia, Chicago, St. Louis, San Francisco 
! r 


leveland, Chicago, Indianapo! 
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Modern Throughout 
| Equipped With | : _——— a | 


BARCO 


FT-2 sream-near CONNECTIONS [im 
















Above: Showing BAR- 
CO Horizontal Steam- 
Heat Connection on the 
new Pennsylvania Rail- 
road diners built by 
American Car & Foun- 
dry Company and Pull- 
man-Standard Car Manu- 
facturing Company. 





Streamline Diners 


recently built for the Pennsylvania Railroad by American Car & | 
Foundry and Pullman-Standard, are all equipped with the improved | 
FT-2 horizontal steam-heat connection designed for cars having low 





gene 


end valve locations. 


BARCO Car Steam-Heat 


Connections have Hardened These new diners, modern in every respect, join a long list of deluxe 
Alloy Steel Metal Wearing 
Parts. 


equipment on American railroads where Barco Products are con- 






tributing materially to safety, comfort and economy. 


Modern super-power and high-speed trains demand extra values 
in locomotive and car specialties. 


BARCO experience, engineering and precision manufacture are com- 
petently providing the added quality required today. 


BARCO MANUFACTURING COMPANY 


1811 W. Winnemae Ave. 


Chicago, Illinois 


In Canada: 


THE HOLDEN COMPANY, LTD. 


Winniped 
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The AB Brake is thoroughly medars in 
structure and functioning. It has the capacity for 
meeting not only today's established requirement for 
‘ashe train operation, but also ‘the all-time desire for 
economical train operation . . . The effective and 


efficient control that it provides, by virtue of continued 





integrity of performance, is reflected in definite 
savings of ever increasing magnitude as more equip- 
ments go into service. Installation of AB Brakes on 
reconditioned cars is not an expense, but an invest- 


ment that pays handsome premiums. 
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wo-Fce Hollow : 


TaBicell (vem Malcelele lave) ey he 
Your Best Answer to Al 


OMPLETE installations of the 

Two-piece Hollow Flexible As- 
“MK” , , 
semblage will add years to the life 


2-piece Assemblage of your fireboxes — reduce staybolt 
One Style of Cap 


One Style of Bolt 












breakage — lower inspection costs 
— eliminate many of your present 
expensive patch jobs —reduce stock 
inventories and solve the problems 
created by increasing high pressures. 
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BRIDGEVILLE, 
PENNSYLVANIA 
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Twentieth Century Limited, New York Central 


QUALITY 
WINS! 


These famous trains and 

many other Streamliners 

are equipped...to obtain 
smooth riding 


Silver Meteor, Seaboard 


longer life and 


The Comet, ‘lower maintenance r Burlington Zephyrs 
New York, New Haven and Hartford with 


dependable springs 
of 


VANADIUM STEEL. 


Mercury. New York Central 


Green Diamond, Illinois Central 
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Installing NATIONAL Seamless Boiler Tubes 
in a modern high-power locomotive. Na- 
TIONAL Tubes are consistently high in steel 
quality, wall strength, and workability. 
Every tube is completely annealed, provid- 
ing the necessary softness for easy flaring, 
rolling, and beading. 


... that’s what engineers report about 


NATIONAL SEAMLESS BOILER TUBES 


Y OU don’t have to look very far to 
discover why NATIONAL Seamless 
is such a popular specification for loco- 
motive boiler tubes. Practically any 
experienced railroad boiler maker will 
tell you simply that “They go in faster 
and stay in longer.” 

Perhaps you are wondering what 
makes these tubes different from 
others. Here it is in a nutshell: Every 
tube is 100% annealed. Proper an- 
nealing assures just the correct bal- 
ance between strength and ductility. 
In NATIONAL Seamless Boiler Tubes 


you get the ductility that makes for 
fast, tight installations—plus the high 
physical strength that results in safe, 
trouble-free boilers. 

Making good boiler tubes has long 
been a primary concern of NATIONAL 
Tube. That’s why NATIONAL exer- 
cises complete control of all steps in 
the production of boiler tubes—from 
ore to finished product. That’s why 
only finest quality killed open-hearth 
steel goes into their production. That’s 
why every tube is made seamless, 
pierced from solid steel — “Walls 


Without Welds.” The piercing pro- 
cess itself is the severest commercial 
test of steel quality ever devised. And 
most important of all, that’s why you 
get consistently fine boiler tubes when 
you specify NATIONAL Seamless. 
Write for complete data on Na- 
TIONAL Seamless Boiler Tubes. Bulle- 
tin No. 12 gives full 
engineering details 
as well as valuable 
tips on good instal- 
lation practice. Send 
today for your copy. 





Copraigut 


NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 


4 Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Products Company, New York, Export Distributors 
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A restful, delightful railroad journey! What could oughly modern railroad trains are equipped with 
be sweeter! Slip along mile after mile, hardly aware roller bearings—the majority of them with 
TIMKEN Roller Bearings. It is only a. matter of 
time before a// cars and locomotives (both passen- 
ger and freight) will be roller bearing equipped. 


of the action of the train! That’s the very high 
degree of operating comfort provided by Timken 
Roller Bearings. Timken Bearings make it pos- 


i sible for you to enjoy restful Miles of Smiles. On ——— telp, whe 0 Timken Bensing quipped 
; train and discover a completely revolutionized stand- 
: Most of the attractive, comfort-providing, thor- ard of comfort! Here’s Miles of Smiles for everyone! 
6 THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 





TAPERED ROLLER BEARINGS 


apres cmmeecomegngatnet esteem - mmm 


mee Get teks trade-mark TIMKEN eee 








every bearing, whether buying new equipment, 
or replacing a Timken Bearing in your auto- 
mobile or truck, industrial or farm npn 
That trade-mark is your assurance of quality. 


‘ Copyright 1939 by The Timken Koller Bearing Company 
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PRECISE 

UNIFORM 
RELIABLE 

ECONOMICAL 





30 CHURCH STREET-NEW YORK-N-Y 


%@) For 29 YEARS...PIONEERS IN AIR CONDITIONING 
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THis COMPRESSOR-CONDENSER 


§J LIGHT IN WEIGHT 


Q ff compact 


Ss B ACCESSIBLE 


£9 ECONOMICAL IN PRICE 


AXIFLO FAN 
} 


¥ 


4 LIQUID RECEIVER 





Plan view of Sturtevant Compressor-Condenser Unit, showing very compact construction. Is only 24 inches 
high, 3 feet 4 inches wide, and 8 feet long, including baffles. Compressor is designed for railway applica- 
tion and contains features which insure maximum operating efficiencies at minimum power requirements. 


1. Occupies a minimum of space—24 inches 
high, 3 ft. 4 inches wide, 8 ft. long, includ- 
ing baffles. 


2. Every part readily accessible. For exam- 
ple, radial compressor can be quickly and 
easily taken down and put together again 
with the use of ordinary tools. 


3. Individual compressor cylinders cut-out 
automatically as load decreases, eliminat- 
ing cycling and greatly reducing stops and 
starts. Effects large power saving and as- 
sures much closer temperature control in 
the car. 


4. Individual compressor cylinders also cut- 
in automatically as compressor starts, thus 
affording a no-torque, nearly zero starting 
load—saving power and wear and tear on 
machine. 


5. Equipped with special Sturtevant Axiflo 
pressure fan, which delivers a large 
amount of air at very low horsepower. 


Investigate Sturtevant Air Conditioning Equipment 
—designed to meet today’s exacting railroad re- 
quirements. Whether you require a complete ice 
or electro-mechanical compressor Air Conditioning 
System or merely individual units of equipment... 
Sturtevant can fully satisfy your needs. 


B. F. STURTEVANT CO., Hyde Park, Boston, Mass. 
Branch Offices in 40 Cities 
B. F. Sturtevant Co. of Canada, Limited—Galt, Toronto, Montreal 


TA 


UNITS OR SYSTEMS | 





Sturtevant “Railvane” Units or Systems are used by 37 railroads. 
“Rail ” Air Conditioning is protected by 40 issued patents and 
other patents pending. 
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